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PREFACE  TO  THE  THIRD  EDITION. 


The  cordial  reception  accorded  this  book,  of  which  two  editions 
have  been  exhausted  within  five  years,  has  offered  an  opportunity  for 
radical  changes  in  this  new  edition  with  a  view  of  making  it  a  more 
useful  guide  for  the  general  practitioner  as  well  as  the  specialist.  Two 
new  chapters  have  been  introduced :  One  on  the  Reciprocal  Relations 
Between  Pulmonary  Tuberculosis  and  Certain  Physiological  and 
Pathological  Processes,  and  another  on  the  Medical-legal  and  Insurance 
Aspects  of  Tuberculosis.  In  the  former,  a  detailed  discussion  of  the 
following  topics  is  offered:  The  reciprocal  influences  exercised  by 
tuberculosis  and  such  physiological  processes  as  growth,  puberty, 
sexual  functions,  fecundation,  pregnancy,  labor,  the  puerperium, 
etc.  Also  a  consideration  of  the  coexistence  of  pulmonary  tuber- 
culosis with  such  pathological  processes  as  extra-thoracic  tuberculous 
lesions,  diseases  of  the  upper  respiratory  tract,  especially  tonsillitis, 
coryza,  and  the  lymphatic  diathesis;  diseases  of  the  bronchi  and 
lung,  notably  asthma,  bronchitis,  bronchiectasis,  emphysema,  pneu- 
monia, etc.;  constitutional  and  metabolic  diseases,  such  as  the  various 
forms  of  rheumatism,  gout,  diabetes,  cholelithiasis,  nephrolithiasis, 
obesity,  and  dysfunctions  of  the  endocrine  glands,  the  thyroid,  the 
adrenals  and  the  gonads;  infectious  diseases,  notably  the  exanthemata, 
influenza,  typhoid  fever,  sj'philis,  etc.;  diseases  of  the  gastroin- 
testinal tract,  appendicitis,  fistula-in-ano,  cirrhosis  of  the  liver,  etc.; 
and  finally,  cancer  and  insanity.  It  has  been  borne  in  mind  that 
phthisical  patients  often  live  for  many  years,  and  that  during  their 
period  of  illness  they  are  liable  to  suffer  from  various  other  diseases; 
and  therefore  the  reciprocal  relations  discussed  in  this  chapter  have 
more  than  theoretical  bearing  on  the  symptomatology^  course  and 
prognosis.  As  far  as  the  \\Titer  knows,  this  is  the  first  attempt  to 
treat  this  subject  in  any  book  or  monograph  on  tuberculosis. 

The  new  diapter  on  the  Medico-legal  and  Insurance  Aspects  of 
Tuberculosis  has  been  included  because  of  the  immense  interest  recently 
dbplayed  by  life  and  health  insurance  corporations,  fraternal  organ- 
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izations,  lalK)r  unions,  workmen 's  compensation  commissions,  veteran 
rehabilitation  boards,  etc.,  in  the  problems  of  the  diagnosis  of  tuber- 
culosis and  the  disability  it  causes.  Traumatic  tuberculosis  has  of 
late  very  often  been  considered  in  courts  of  law  in  claims  for  damages, 
the  contention  being  that  injuries  were  responsible  for  the  origin  or 
aggravation  of  tuberculous  lung  lesions. 

The  fact  that  the  publishers  consente<l  to  reset  the  entire  book  has 
made  it  possible  to  make  ver>'  radical  changes  in  nearly  all  the  chapters. 
Those  treating  of  Phthisiogenesis  were  rewTitten,  and  emphasis  has 
been  laid  on  the  problems  of  the  constitutional  vs,  environmental 
factors  in  the  etiology  of  tuberculous  diseases,  because  most  authorities 
are  now  in  agreement  that  infection  with  tubercle  bacilli  does  not 
alone  explain  fully  the  origin  of  phthisis  in  any  of  its  forms.  The 
chapter  on  artificial  pneumothorax  has  been  rewritten  and  amplified 
in  the  light  of  more  extended  experience,  special  emphasis  being  laid 
on  the  limitations  of  this  mode  of  treatment.  Many  new  sections 
have  l)een  included,  the  most  important  being  on  acute  miliary'  tuber- 
culosis, scrofula,  myoidema,  the  autourine  test,  phototherapy,  artificial 
immunization,  etc.  Many  new  illustrations,  including  roentgeno- 
grams, have  been  included. 

The  author  desires  to  acknowledge  indebtedness  to  his  son,  Dr. 
Arthur  M.  Fishberg,  for  collecting  materials,  and  revising  the  proof 
of  this  edition. 

M.F. 


FROM  THE  PREFACE  TO  THE  SECOND 
EDITION. 


It  is  the  purpose  of  this  book  to  supply  the  general  practitioner 
with  information  concerning  the  etiology,  diagnosis,  prognosis  and 
treatment  of  pulmonary  tuberculosis,  its  clinical  forms  and  common 
complications.  An  experience  of  over  twenty  years  with  the  tuber- 
culosis problems  in  New  York  City  has  convinced  the  author  that: 
(1)  The  physician  can,  and  should,  do  more  than  recognize  phthisis 
in  its  earliest  or  pretuberculous  stage  and  at  once  consign  the  patient 
to  a  sanatorium.  (2)  That  "incipient"  does  not  always  mean  curable 
tuberculosis,  and  conversely,  that  "advanced"  disease  does  not 
necessarily  indicate  a  hopeless  outlook.  (3)  That  institutional  treat- 
ment is  not  the  only  effective  method  of  handling  the  phthisical 
patient.  (4)  If  all  tuberculous  persons  in  this  country  would  con- 
sent to  hospitalization,  the  available  institutions  would  hardly  ac- 
commodate ten  per  cent  of  eligible  patients.  (5)  Even  those  treated 
in  sanatoriums  must  be  cared  for  by  their  family  physicians  before 
admission  and  after  discharge.  (6)  Careful  home  treatment  is  pro- 
ductive of  practically  the  same  immediate  and  ultimate  results  as 
institutional  treatment,  and  is  less  costly  to  the  patient  and  to  the 
cominunity. 

Recent  investigations  of  tuberculous  infection  have  radically  changed 
our  viei^'s  on  the  transmissibility  of  tuberculosis.  On  the  one  hand, 
it  was  found  that  patients  who  indiscriminately  expectorate  tubercle 
bacilli  are  a  greater  menace  than  has  hitherto  been  suspected.  In- 
fants may  be  infected  by  mere  contact  >\uth  phthisical  persons.  ()n 
the  other  hand,  there  is  hardly  a  person  living  in  a  large  city  who  has 
escaped  infection  with  tubercle  bacilli.  In  other  words,  despite  the 
vigorous  and  costly  efforts  which  have  been  made  during  the  past 
thirty  years,  the  majority  of  the  population  in  civilized  countries 
harbor  tubercle  bacilli  in  their  b(xiies.  But,  what  is  of  more  im- 
portance, not  ever>'  one  infected  with  tubercle  bac*illi  is  destined  to 
become  sick.    For  this  reason,  a  sharp  distinction  is  made  in  the 
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following  chapters  between  infection  and  disease,  or  tuberculosis  and 
phthisis. 

Recent  research  has  also  shown  that  infection  with  tubercle  bacilli 
endows  an  organism  with  a  certain  degree  of  resistance,  or  even  im- 
munity, against  further  and  renewed  exogenic  infection  with  the  same 
virus.  ^Experimental  investigations  have  proved  that  it  is  impossible 
to  reinfect  a  tuberculous  animal  with  tubercle  bacilli.  Many  clinical 
phenomena,  which  have  hitherto  bafl3ed  those  who  studied  the  disease, 
such  as  the  rarity  of  conjugal  phthisis,  or  of  tuberculous  disease  in  those 
living  and  working  among  phthisical  patients,  and  of  soldiers  in  the 
armies,  are  now  explained  by  this  immunity  of  the  tuberculous  against 
reinfection  with  tubercle  bacilli.  Phthisis  is  at  present  considered  a 
manifestation  of  immunity.  Prophylaxis  of  infection  has  been  shifted 
to  the  child,  while  that  of  phthisis  involves  more  than  prevention  of 
infection. 

In  the  discussion  of  the  clinical  aspects  of  phthisis  an  attempt  has 
been  made  to  elaborate  on  the  constitutional  symptoms,  which  are 
still  the  sheet-anchor  of  the  physician  who  is  charged  with  deciding 
whether  a  patient  is  ill  and  in  need  of  treatment.  Bacteriology  and 
serology  are  excellent  helps  in  showing  whether  the  patient  has  been 
infected  with  tubercle  bacilli;  skiagraphy  reveals  airiess  areas  of  lung 
tissue;  but  they  do  not  give  conclusive  proof  that  the  patient  is  sick 
and  in  need  of  prolonged  and  costly  treatment.  We  also  know  that 
unity  of  causation  is  not  always  an  indication  of  unity  of  resulting 
clinical  phenomena  in  tuberculosis:  The  clinical  picture  of  tuber- 
culosis in  infants  is  different  from  that  in  children;  in  adults  some, 
irrespective  of  the  treatment  applied,  show  a  marked  tendency  to 
sclerosis  or  fibrosis  of  the  lesion;  in  others  caseation  and  destruction 
of  lung  tissue  go  on  progressively;  in  still  others,  there  is  a  sluggish 
course,  marked  by  periods  of  illness  alternating  with  periods  of  com- 
parative comfort.  For  these  reasons  several  t}T)es  of  the  disease,  or 
syndromes,  have  been  described,  each  of  which  has  not  only  a  dif- 
ferent clinical  course  but  also  a  different  outlook  as  to  recovery,  and 
the  treatment  differs  markedly  in  each  form  of  the  disease. 

It  appears  that  the  tul)erculosis  problem  has  been  handled  in  the 
various  armies  engaged  in  the  recent  World  War  along  the  lines  men- 
tioned above  and  some  have  anticipated  that  the  disease  will  prove  as 
great  a  menace  as  many  other  war  plagues,  such  as  tj-phoid,  in- 
fluenza, dysentery,  etc.  However,  despite  the  fact  that  only  clinical 
tuberculosis  has  been  considered  cause  for  rejection  by  draft  boards, 
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and  tuberculin  (the  test  for  infection)  has  not  been  applied  for  diag- 
nostic purposes  at  all,  the  number  of  cases  of  active  tuberculosis  in 
the  armies  has  not  been  excessive,  considering  that  soldiers  are  of  the 
age  period  when  the  disease  is  most  likely  to  occur.  This  clearly  has 
been  an  experiment  on  a  large  scale  showing  that  tuberculous  infection 
is  not  acquired  by  adults;  that  infection,  which  is  in  the  vast  majority 
of  cases  acquired  during  childhood,  is  not  invariably  followed  by  dis- 
ease, and  that  only  constitutional  s>Tnptoms  decide  whether  a  patient 
is  sick  with  phthisis  and  in  need  of  treatment.  Our  rather  uncon- 
ventional views  on  the  diagnosis  and  prophylaxis  of  phthisis  as  a  disease, 
which  have  been  emphasized  in  the  first  edition  of  this  book,  have 
thus  been  fully  confirmed.  Though  infection  as  a  factor  in  phthisio- 
genesis  has  been  practically  disregarded  in  the  various  armies  engaged 
in  the  recent  war,  no  visible  harm  has  resulted. 

The  treatment  recommended  in  this  book  is  based  on  experience 
with  patients  in  New  York  City.  Some  were  living  in  the  congested 
neighborhoods  of  the  Metropolis;  others  in  the  better  parts  of  the 
city;  still  others  have  been  under  the  author's  care  in  the  hospital. 
A  large  proportion  had  been  in  sanatoriums,  but  even  they  had  to  be 
cared  for  in  their  homes  before  admission  and  after  discharge.  Em- 
phasis is  laid  on  the  fact  that  in  most  cases  we  can  give  the  patient 
the  benefit  of  modern  and  approved  treatment  in  his  home  as  well 
as  in  institutions.  The  immense  utility  of  sanatorium  treatment  is 
emphasized  and  its  limitations  are  enumerated.  It  is  also  shown 
that  institutional  treatment  is  not  the  only,  nor  the  best,  available 
method  of  caring  for  the  majority  of  patients.  Experience  has  taught 
that  we  can  properly  house  and  feed  a  patient  in  the  city  at  a  much 
less  expense  than  in  a  sanatorium . 

Medicinal  treatment  has  been  alloted  some  space  for  the  reason  that 
it  is,  in  many  cases,  believed  to  possess  more  value  than  it  has  been 
accredited  by  therapeutic  nihilists.  The  most  recent  method  of 
treatment,  artificial  pneumothorax,  has  been  given  at  some  detail 
because  of  its  efficacy  in  selected  patients  in  whom  everything  else 
has  failed  to  afford  relief. 

M.  F. 
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PULMONARY  TUBERCULOSIS. 


CHAPTER  I. 
THE  TUBERCLE  BACILLI. 

Many  ancient  and  medieval  physicians  considered  pulmonary  tuber- 
culosis a  contagious  disease.  In  1865  J.  A.  Villemin^  demonstrated 
experimentally  that  the  disease  can  be  transmitted  from  one  animal 
to  another,  and  from  human  beings  to  animals  by  inoculation  of  the 
sputum  brought  up  by  tuberculous  patients.  It  remained  for  Robert 
Koch^  to  isolate  the  microorganism  which  is  the  infective  agent.  In 
1882  he  published  his  first  communication  describing  the  morphology, 
staining  reactions,  cultivation,  and  the  successful  animal  inoculation 
of  pure  cultures  of  the  bacilli  invariably  found  in  tissues  affected  with 
tuberculosis. 

The  tubercle  bacillus  is  a  parasite  in  the  full  sense  of  the  word, 
li\nDg  and  thriving  only  in  the  bodies  of  animals  and  man,  and  perish- 
ing outside  of  the  animal  body.  It  has  not  been  decided  to  which 
group  of  microorganisms  it  belongs;  in  fact,  we  do  not  as  yet  have 
a  classification  of  bacteria  which  is  completely  satisfactory  to  all  who 
are  competent  to  judge.  It  may  be  said  to  belong  to  the  group  of 
acid-fast  bacteria,  of  which  there  are  many  varieties  to  be  mentioned 
farther  on,  and  may  be  classified  with  the  trichomycetes,  while  some 
consider  it  intermediary  between  the  true  bacteria  and  the  lower  fungi, 
h^'phomycetes. 

Morphology.— The  morphological  variations  of  the  tubercle  bacilli 
are  dependent  on  their  type  and  virulence,  whether  human,  bovine, 
or  a\nan,  and  on  the  media  in  which  they  have  been  cultivated.  In 
film  preparations  made  from  cultures,  or  from  sputum  expectorated 
by  tuberculous  patients,  the  tubercle  bacillus  appears  as  a  slender 
rod,  usually  straight,  but  very  often  curved,  about  one-fourth  to  one- 
half  the  diameter  of  a  red  blood  corpuscle,  or  ^^^  mm.  in  length,  on 

'  Cause  et  nature  de  la  tuberculose,  Gaz.  hobd.,  2d  sor.,  1865,  p.  50;  Bull,  de  I'Acad. 
de  M6d.  dc  Paris,  1865,  31,  211;  fitudes  sur  la  tul)erculo8e,  preuves  rationelles,  experi- 
roentelles  de  sa  specificity  et  de  son  inoculabilit^,  Paris,  1868. 

»  Berl.  klin.  Wchnschr.,   1882,  39.     An  English  translation  of  the  complete  report, 
originally  appearing  in  Mitt,  aus  dem  Gesundheitsamte,  1887,  vol.  2,  made  by  Stanley 
Boyd,  has  appeared  in  "Recent  Essays  on  Bacteria  in  Relation  to  Disease,"  New  Syden- 
ham Society.  1886,  pp.  65-201. 
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the  average.  These  rods,  mostly  rounded  on  the  two  ends,  are  seen 
in  tlie  preparations  from  secretions  or  tissues,  singly,  in  pairs,  or  in 
heaps,  occasionally  imbedded  in  the  tissue  cells.  They  are  non-motile, 
and  have  no  flagella.  Microscopically,  an  enveloping  or  capsular,  fatty 
or  waxy  substance  can  often  be  made  out  around  each  bacillus,  espe- 
cially in  those  which  have  been  artificially  cultivated  in  serum  for 
several  generations.  Some  individual  bacilli  are  strikingly  pleomor- 
phic, thread,  or  club-shaped,  with  thickenings  at  either  or  both  ends, 
or  with  filaments  passing  out  from  the  main  rod  at  right  angles,  and 
finally  in  Y-shaped  branchings.  But  these  are  of  no  practical  signifi- 
cance, because  they  appear  to  be  simply  degenerated  types  of  the 
microorganism,  although  some  look  at  them  as  the  reverse,  the  result 
of  active  growth  on  a  good  culture  medium,  and  amid  favorable 
biological  surroundings.  In  some  individual  bacilli,  unstained  spaces, 
regarded  as  vacuoles,  are  seen,  giving  the  rod  the  appearance  of  a  chain 
of  cocci.  Bulgings  in  various  places,  showing  deeper  stain,  more  resist- 
ant to  decolorization,  have  been  c^onsidered  as  spores  by  some  authors. 
But  this  appears  to  be  erroneous,  because  they  have  no  stronger 
resistance  than  the  body  of  the  bacillus,  and  succumb  to  heat  and 
chemicals  as  fast  as  the  entire  rod.  The  fact  that  it  is  speedily  killed 
by  sunlight  also  indicates  that  the  tubercle  bacillus  has  no  spores. 

Staining.— It  has  already  been  noted  that  the  tubercle  bacillus  is 
surrounded  by  a  fatty  or  waxy  capsule.  It  is  to  this  sheath  that  the 
peculiar  staining  reactions  of  the  bacillus  are  attributed. 

The  tubercle  bacillus  shows  but  little  affinity  for  ordinary  stains, 
not  combining  with  them  unless  exposed  for  a  long  time,  or  heated. 
Koch  originally  stained  the  bacilli  in  sections  with  alkaline  methylene 
blue,  counterstaining  with  Bismarck  brown.  But  the  first  practically 
useful  method  was  that  of  Ehrlich  who  found  that  if  the  bacilli  were 
stained  with  aniline  water  and  fuchsin,  or  gentian  violet,  they  subse- 
quently resisted  decolorization  with  nitric  acid  and  alcohol.  Hence 
the  designation  of  the  bacilli  as  add-fast  They  were  subsequently 
also  shown  to  be  alkali  fast.  The  stains  in  use  at  present  all  rest  on 
this  principle  of  intense  staining  followed  by  decolorization  vigorous 
enough  to  remove  the  stain  from  everything  on  the  film  but  the 


EXPLANATION  OF  PLATE  L— (Park  and  W^iUiams.) 

Fio.  L— Tul)errulou8  lyniph  node  "jdant  cell"  containing  tubercle  bacilli  "human 
tj^po."    Bacilli  red,  rest  of  HpccimcMi  blue.     Ziehl-Neelsen  stain.      X  1000  diam. 

Fia.  2. — Tuberculous  sputum  from  himian  case.    Stain  same  as  above.      X  1000  diam. 

Fio.  3.— TuIktcuIouh  sputum,  human  case.  Stained  by  Hermann's  method.  Tubercle 
bacilli  violet,  rest  of  siMM*im<>n  bn)wn. 

Fig.  4.  -Pus  fn>m  tulx-rculous  alwcess  in  row.  "Bovine  type"  of  bacillus.  Stained 
same  as  Fiks.  1  and  2.      X  1000  diam. 

Fio.  5.— Section  through  leprous  skin  showng  bacilli  in  clumps  in  and  out  of  cells 
and  large  "leprous  cell"  containing  a  ball  of  bacilli.    Stained  with  Ziehl-Neelsen. 

Fio.  6.— Photograph  of  human  tyiM?  of  tulxTcle  bacilli  from  sputum.  Bacilli  in  red, 
rest  of  specimen  blue.     X  1000  diam.    (Frankel  and  Pfeiffer.) 
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tubercle  bacilli,  whose  lipoidal  sheath  tenaciously  holds  the  coloring 
matter. 

The  Ziefd- Neelsen  method  is  the  most  popular.  The  stain  used  is 
Ziehl's  carbol-tuchsin  solution,  prepared  as  follows: 

Fuchsin 1  gram 

Absolute  alcohol 25  c  c 

Carbolic  acid,  5  per  cent  solution 100  o  c 

1.  Make  a  rather  thin  smear  on  a  slide  or,  preferably,  on  a  cover 
slip.  Fix  by  heat.  Flood  the  staining  solution,  and  steam  (not  boil) 
over  a  flame  for  about  three  minutes,  replacing  evaporated  solution. 

2.  Decolorize  with  2  per  cent  hydrochloric  acid,  or  10  per  cent 
sulphuric  acid  solution,  until  the  red  of  the  thinner  portions  has 
altogether  disappeared,  and  the  preparation  in  general  appears  pink. 

3.  Complete  the  decolorization  by  washing  thoroughly  in  95  per 
cent  alcohol;  then  wash  in  water. 

4.  Counterstain  with  a  1  per  cent  aqueous  solution  of  methylene 
blue;  wash,  dry,  and  examine  with  an  oil-immersion  lens. 

Gabbet  has  modified  the  Ziehl-Neelsen  stain  by  combining  the 
decolorization  and  counterstaining.  He  stains  as  above  with  ZiehFs 
carbol-fuchsin,  and  after  allo\\ang  the  excess  ot  stain  to  drain  off,  the 
following  solution  is  applied  for  two  or  three  minutes: 

Methylene  blue 2  grams 

Concentrated  sulphuric  acid 10  cc 

Water 100  cc 

Wash^in'water  and  dry. 

With  both  the  above  methods  the  tubercle  bacilli  appear  bright  red, 
all  else  in  the  field  being  blue  (see  Plate  I).  Gabbet's  method,  while 
simpler  than  that  of  Ziehl  and  Neelsen,  is  not  so  reliable.  For  diag- 
nostic purposes  the  Ziehl-Neelsen  method  remains  the  most  useful. 

The  tubercle  bacillus  is  Gram-positive,  but  this  method  of  staining 
does  not  find  vnde  practical  application. 

Clinically,  it  is  at  times  necessary  to  find  tubercle  bacilli  in  specimens 
in  which  they  are  very  scanty,  and  the  above  methods  fail  to  reveal 
them  though  they  are  present.  In  such  cases  concentration  and 
sedimentation  ot  the  specimen  is  practised.  For  these  purposes  the 
antiformin  method  has  recently  found  wide  application.  The  details 
of  this  procedure  are  discussed  later  on  (see  p.  204). 

It  must  be  mentioned  that  the  tubercle  baciUi  are  not  the  only 
known  acid-fast  bacilli.  This  is  one  ot  the  sources  of  error  which,  at 
times,  interferes  with  the  proper  appreciation  of  acid-fast  microorgan- 
isms discovered  under  the  microscope. 

Much's  Granules.-  For  a  long  time  it  has  been  noted  that  in  the 
lesions  in  tuberculous  cattle,  be  they  as  characteristic  macroscopically 
as  possible,  no  tubercle  bacilli  can  be  found  microscopically,  but  inocu- 
lation experiments  prove  positive  almost  invariably,  thus  showing 
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that  virulent  germs  must  have  been  there.  Likewise,  in  human 
pathology,  it  has  often  been  observed  that  in  cold  abscesses  no  tubercle 
bacilli  can  be  kound,  and  again  inoculation  of  the  purulent  material 
infects  animals.  These  and  other  facts  have  led  H.  Much  to  suspect 
that  there  are  bacilli  which  produce  specific  tuberculous  lesions  though 
the  germs  are  not  acid-fast.  Research  has,  in  fact,  convinced  him 
that  he  found  tubercle  bacilli  which,  while  remaining  virulent,  have 
lost  their  acid-fast  characters.  Hans  Much,*  by  whose  name  these 
microorganisms  are  generally  kno^vn,  describes  two  forms  oi  these 
granules:  (1)  A  rod-shaped  granular  organism;  (2)  isolated  granules; 
both  of  which  cannot  be  stained  by  the  Ziehl  method,  but  only  by  the 
Gram  method.  They  are  pathogenic  to  animals  and  man,  and  are 
usually  found  in  some  cases  of  slowly  progressing  chronic  phthisis, 
fibroid  phthisis,  cold  abscess,  etc.  It  is  thus  evident  that  before  con- 
cluding that  a  given  case  lacks  acid-fast  bacilli,  and  is  therefore  not 
tuberculous,  the  Much  granules  are  to  be  looked  for  by  staining  with 
the  Gram-Much  method.  According  to  William  H.  Park,  true  tubercle 
bacilli  are  probably  always  present  together  with  the  granules  in  cases 
in  which  the  latter  forms  are  found. 

In  this  country  Charles  N.  Meader*  has  made  a  careful  study  of 
these  granules.  In  his  opinion  "the  biological  relationship  of  Much's 
forms  of  tubercle  bacilli  is  a  matter  of  considerable  interest.  They 
may  be  considered  as  a  natural  stage  in  the  evolution  of  the  bacillus, 
as  the  result  of  degenerative  changes,  or  may  be  classed  as  spores 
(i.  e.y  as  resisting  forms).  The  accumulated  evidence  tends  to  show 
that  tliey  are  found  predominant  in  tissues  of  a  distinctly  fibroid 
character,  in  old  cavities,  in  pus  of  cold  abscesses,  in  old  cultures,  in 
the  notably  indolent  lupus  lesions  and  in  sclerosed  lymph  glands — 
facts  which,  taken  together,  mark  them  as  forms  assumed  under 
unfavorable  conditions,  whether  they  be  the  result  of  sporulation  or 
of  degeneration.  The  same  conclusion  is  suggested  by  observations 
that,  under  favorable  cultural  conditions,  they  are  rapidly  replaced 
by  Ziehl-staining  forms.  Against  their  classification  as  spores,  in  the 
commonly  accepted  sense,  is  the  fact  that  the  granular  forms  are  rather 
less  resistant  to  the  action  of  antiformin  than  are  the  Ziehl  forms;  their 
resistiincc  to  other  chemical  agents  has  not  yet  been  reported  upon. 
It  is  of  interest  to  note  here  that  the  granular  forms  appear  more 
frequently  in  the  bovine  than  in  the  human  tyi)e  of  bacillus.'' 

Cultivation.— The  tubercle  bacilli  are  obligatory  aerobes;  they  re- 
quire free  oxygen  for  maintenance  of  life,  activity  and  propagation. 
In  artificial  media  they  grow  very  slowly,  much  more  slowly  than  most 
bacteria  which  are  not  acid-alcohol-fast;  they  proliferate  very  slowly, 
and  other  saprophxtic  microorganisms  which  happen  to  live  with  them 
soon  outnumber  them.  Working  for  the  British  Royal  Commission, 
A.  S.  Griffith  succeeded  in  perfecting  a  method  which  avoids  contami- 

*  In  Brauer.  Schroder,  and  Blumenfeld's  Handbuch  d.  Tuberkulose,  1,  193. 
«  Am.  Jour.  Med.  Sci..  1915.  101.  858. 
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nation,  by  the  use  of  antiformin.  He  inoculates  successive  cultures  of 
tuberculous  material,  mainly  sputum,  and  antiformin  which  inhibits, 
or  even  prevents,  the  growth  of  extraneous  microorganisms.  In  this 
country  Petroff 's  medium  is  used  to  facilitate  the  isolation  of  tubercle 
bacilli  from  sputum,  feces,  and  other  contaminated  sources.  This 
selective  medium  is  based  on  the  fact  that  the  lipoid  capsule  of  the 
tubercle  bacillus  enables  it  to  resist  the  action  of  alkalies  much  better 
than  bacteria  which  lack  this  means  of  defense.  He  also  takes  advan- 
tage of  the  selective  inhibitory  action  of  certain  dyes  on  the  growth  of 
bacteria. 

Once  the  diflBculties  have  been  overcome  and  the  bacilli  have  been 
cultivated,  it  is  rather  easy  to  transplant  them  to  another  culture  of 
the  same  medium,  and  growth  is  even  more  luxuriant  in  the  subse- 
quent cultures.  Theobald  Smith's  method  of  cultivation  on  dog  serum 
and  Dorset's  egg  medium,  and  especially  Petroff's  medium,  are  about 
the  best  and  most  used  in  this  country.  Pure  cultures  are  best  obtained 
from  tubercles  of  animals  inoculated  with  the  bacilli.  But  it  is  often 
possible  to  obtain  pure  cultures  from  closed  tuberculous  cavities,  from 
lesions  of  lupus,  and  even  from  sputum. 

When  cultivated  on  coagulated  dog  serum,  or  bovine  serum,  or  in 
Dorset's  egg  medium,  especially  when  to  the  latter  there  is  added 
glycerin,  growth  appears  usually  at  the  end  of  ten  days  at  37°  C, 
and  within  four  weeks  the  characteristic  gro\\i;h  may  be  expected. 
On  the  glycerin-egg  medium  the  human  form  of  organism  produces 
an  abundant,  wrinkled  layer,  usually  having  a  yellowish,  buff,  or 
pinkish  color.  The  growths  are  seen  as  more  or  less  elevated  colonies 
which  may  coalesce.  On  glycerin-agar  the  growth  is  more  rapid  than 
on  serum,  and  appears  as  a  thick,  white  layer,  becoming  yellowish. 
Tubercle  bacilli  also  flourish  in  glycerin-potato  medium. 

Powers  of  Resistance.— The  tubercle  bacilli  grow  best  at  the  tem- 
perature of  the  human  body,  37°  to  38°  C,  but  growth  is  not  abolished 
at  29°  to  42°  C.  From  a  practical  standpoint  it  is  important  to  men- 
tion that  they  are  not  killed  when  exposed  to  moist  heat  of  50°  C. 
for  less  than  twelve  hours,  but  heating  to  55°  C.  for  four  to  six  hours 
does  destroy  them.  They  are  also  killed  when  exposed  to  moist  heat 
of  60°  C.  tor  one-half  hour,  and  in  fifteen  minutes  at  70°  C;  in  five 
minutes  at  80°  to  90°  C,  and  in  one  minute  at  95°  C.  With  sputum, 
conditions  are  different:  the  mucus  protects  the  bacilli  and  it  requires 
more  time  to  destroy  them  with  heat.  However,  five  minutes'  boiling 
is  sufficient  to  kill  the  bacilli  under  all  circumstances. 

Another  practical  point  is  that  in  milk,  tubercle  bacilli  resist  the 
action  of  heat  with  greater  tenacity  than  in  pure  liquid  cultures,  or 
even  in  sputum.  From  many  careful  experiments  it  appears  that  heat- 
ing milk  for  thirty  to  forty  minutes,  at  a  temperature  of  G5°  to  70°  C, 
or  boiling  for  three  minutes,  destroys  tubercle  bacilli.  Especially 
resistant  are  the  bacilli  when  the  milk  is  heated  in  an  open  vessel  and 
a  pellicle  forms  on  the  top  of  the  fluid.    This  protects  the  bacilli  against 
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a  temperature  of  60°  C.  for  an  hour.  William  H.  Park  explains  this 
by  the  tact  that  the  upper  parts  of  the  fluid  are  not  heated  to  the 
same  degree  as  the  lower,  and  some  bacilli  may  survive.  At  any  rate, 
it  is  important  that  pasteurization  should  be  done  in  closed  vessels. 
In  butter  the  virulence  of  the  bacilli  is  greatly  diminished  and  even 
abolished  when  in  contact  for  a  long  time.  In  fact,  they  die  out  within 
a  few  weeks,  as  a  rule.  The  reasons  for  this  phenomenon  are  not 
clear.  On  the  other  hand,  Schroeder  and  Cotton  have  found  living 
tul>ercle  bacilli  retaining  their  virulence  for  one  hundred  and  sixty  days 
in  salted  butter  when  kept  without  ice  in  a  house  cellar;  and  Mohler, 
Washburn,  and  Doane  found  that  they  survived  a  year  in  cheese. 
In  thoroughly  boiled  or  roasted  meat  the  bacilli  are  destroyed;  but 
in  the  rare  portions  they  may  survive.  Sausages,  etc.,  made  of 
uncooked  meat,  may  contain  living  tubercle  bacilli.  • 

Dry  heat  is  less  potent  in  destroying  tubercle  bacilH;  circulating 
steam  requires  one-half  hour  for  this  purpose,  while  baciUi  in  dried 
sputum  can  withstand  a  temperature  of  100°  C.  for  an  hour.  On 
the  other  hand,  cold  does  not  destroy  their  virulence,  and  freezing, 
with  subsequent  thawing,  does  not  harm  them  very  much. 

As  has  already  been  mentioned,  the  fatty  substances  and  wax  con- 
taine<l  in  the  tubercle  bacilli  protect  them  to  a  certain  degree  from 
the  effects  of  desiccation,  and  from  the  bactericidal  action  of  the 
normal  body  cells,  although  for  growth  and  proliferation  they  require 
moisture.  When  dried  and  pulverized  by  being  converted  into  dust, 
as  is  often  the  case  with  tuberculous  sputum  eliminated  indiscrimi- 
nately by  careless  patients,  most  of  the  bacilli  succumb,  but  some  have 
been  found  to  resist  desiccation  at  ordinary  temperature  for  months. 

In  this  connection  it  must  be  borne  in  mind  that  the  action  of  Hght 
is  an  important  factor.  It  has  been  ascertained  that  light,  especially 
sunlight,  decomposes  the  fatty  substances  in  the  bacilli  and  thus 
destroys  them  altogether.  When  cultures  are  exposed  to  direct  sun- 
light for  a  couple  of  hours,  the  vitality  as  well  as  the  virulence  of  the 
tubercle  bacilli  is  destroyed;  in  sputum  the  bacilli  are  protected  by 
the  mucus,  and  it  requires  a  longer  time  for  their  destruction.  Some 
maintain  that  their  virulence  is  destroyed  with  only  partial  loss  of 
vitality. 

On  the  other  hand,  recent  investigations  by  Tecon^  show  that 
tubercle  bacilli  exi>ectorated  in  sputum  remained  virulent  for  as  long 
as  nine  days  though  exposed  to  the  action  of  the  sun  in  summer,  and 
he  concludes  that  the  sterilizing  action  of  sun  rays  has  been  over- 
estimated; in  the  clumps  of  sputum  they  may  survive  for  days. 

These  facts  have  been  utilized  in  attempts  at  prophylaxis  of  tuber- 
culosis. The  danger  of  expectoration  of  tuberculous  sputum  is  less 
in  streets  and  in  well  ventilated  rooms  where  bright  Ught,  especially 
sunshine,  sooner  or  later  renders  it  harmless,  than  in  dark  rooms 

>  Paris  MMicalc.  1020, 10.  33. 
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where  the  bacilli  may  retain  their  vitality  and  virulence  for  as  long 
as  one  year,  and  even  drjdng  does  not  harm  them  very  much. 

On  the  whole,  tubercle  bacilli  may  retain  their  vitality  for  a  con- 
siderable time  if  not  in  exceptionally  unfavorable  surroundings.  In 
the  latter  case  their  growth  is  soon  hampered,  and  they  cannot  suc- 
cessfully be  transferered  by  inoculation  to  another  culture  medium; 
but  they  may  retain  their  virulence  much  longer  and  cause  disease 
when  inoculated  into  animals.  After  several  months,  however,  even 
this  wanes,  and  after  six  months  this  property  is  completely  lost. 
Raw^  demonstrated  that  pure  cultures  of  human,  bovine,  and  avian 
bacilli  may  retain  all  their  characteristics  and  selective  appearances 
for  as  long  as  twelve  years  when  regular  subculturing  on  artificial 
media  containing  glycerin  is  practised.  In  laboratories  it  has  been 
found  by  experience  that  it  is  safer  to  reinoculate  cultures  every  four 
to  six  weeks.  Exceptionally,  cultures  have  been  found  alive  and  viru- 
lent after  two  years.  This  is  especially  the  case  with  potato  and  bouil- 
lon cultures  which  have  been  kept  under  favorable  conditions,  as  to 
heat,  moisture,  etc.,  while  in  serum  and  glycerin  cultures  the  bacilli 
do  not  survive  so  long. 

Comet  found  that  serum  cultures  remain  alive  for  about  six  months, 
while  glycerin-agar  cultures  are  often  partially,  or  wholly,  dead  in  six 
to  eight  weeks.  There  seems  also  to  be  some  difference  in  this  respect 
between  the  various  types  of  tubercle  bacilli:  Maffucci  states  that 
avian  bacilU  may  remain  aHve  for  two  years,  and  Strauss  found  that 
cultures  of  human  tubercle  bacilli  are  only  exceptionally  capable  of 
reproduction  after  five  to  six  months;  after  eight  to  twelve  months 
they  fail  regularly.  Theobald  Smith'  found  that  a  culture  three  months 
old  failed,  as  a  rule,  to  yield  successful  subcultures,  and  that  tubercle 
bacilli,  of  both  human  and  bovine  types,  when  kept  in  fully  developed 
cultures  at  40°  to  50°  F,,  may  remain  infectious  to  guinea-pigs  for  from 
seven  to  nineteen  months,  but  the  number  of  bacilli  surviving  in  such 
cultures  is  relatively  small.  Delepine's'  experience  has  been  that 
tubercle  bacilli  retain  some  of  their  pathogenicity  as  long  as  500  days 
if  left  in  the  dark  in  milk  at  a  low  temperature,  below  6°  C;  but 
after  being  kept  thus  for  four  and  one-half  years  these  bacilli  were  no 
longer  pathogenic  to  guinea-pigs.  It  is,  however,  important  to  bear 
in  mind,  when  considering  prophylaxis,  that  when  tubercle  bacilli  in 
sputum  are  deposited  in  dark  rooms  they  may  retain  their  vitality  and 
power  to  cause  disease  for  as  long  as  three  hundred  and  nine  days,  as 
has  been  found  by  Soparkar.^  The  oldest  tuberculous  sputum  which 
has  been  investigated  was  that  reported  by  Newell  Bly  Burns.^  He 
examined  sputum  twenty-two  years  okl  and  found  that  the  bacilli  re- 

»  Lancet,  1919,  1,  376. 

«  Jour.  Med.  Research,  1913,  28,  91. 

«  Ann.  do  Tlnst.  Pasteur,  Paris,  1916,  30,  600. 

«  Indian  Jour,  of  Med.  Research,  1916,  4,  62. 

*  Amer.  Review  of  Tu»)erc.,  1917,  1,  484. 
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tained  their  staining  qualities,  but  lost  completely  their  power  to  grow 
and  their  pathogenicity. 

Tubercle  bacilli  display  great  powers  of  resistance  to  the  action  of 
the  products  of  other  bacterial  growths,  in  spite  of  the  fact  that  they 
have  no  spores.  They  may  survive  for  months  in  souring  milk,  in 
sewage  and  in  water,  and  in  putrefying  matter  generally,  especially 
sputum.  Lawrason  Brown,  S.  A.  Petroff  and  F.  H.  Heise^  found  viru- 
lent tubercle  bacilli  in  the  water  of  the  Saranac  River,  into  which 
the  sewerage  system  of  Saranac  Lake  empties.  Every  sample  of  water 
taken  from  below  the  surface,  from  the  outlet  of  the  sewer  to  a  point 
three  and  a  half  miles  down  the  stream,  showed  the  presence  of  acid- 
fast  organisms.  No  acid-fast  organisms  were  found  above  the  outlet 
or  twelve  miles  below  the  outlet.  The  bacilli  were  believed  to  be 
derived  from  the  feces  of  the  numerous  tuberculous  individuals  in 
Saranac.  In  fact,  where  no  particles  of  feces  were  discovered  in  the 
water,  no  viable  tubercle  bacilli  were  found. 

Virulence.— Long  before  the  discovery  of  the  tubercle  bacillus  it 
was  known  that  certain  diseases  in  animals  were  of  the  same  character 
as  human  tuberculosis,  and  attributed  to  the  same  virus.  Klenke,  in 
1846,  emphasized  the  danger  of  milk  from  tuberculous  cattle  as  an 
infective  agent  to  human  beings,  and  Villemin,  in  1865,  showed  by 
animal  experiment  that  tuberculous  disease  in  man  and  animals  is 
identical  in  character.  With  the  study  of  the  virulence  of  the  tubercle 
bacillus  it  was  found  that  it  is  pathogenic  to  many  species  of  animals. 
In  some,  tuberculosis  is  known  to  occur  spontaneously,  while  others 
may  be  infected  artificially.  There  appear  to  be  significant  differences 
in  the  results  of  such  experimental  infections,  depending  on  the  method 
of  inoculation  of  the  \irus — injections  into  the  subcutaneous  tissues, 
into  the  peritoneum,  into  the  anterior  chamber  of  the  eye,  intrave- 
nously, by  feeding  animals  with  bacilli,  or  compelling  them  to  inhale  the 
bacilli  with  inspired  air,  and  also  according  to  the  origin  of  the  bacilli. 
However,  \irulence  is  hardly,  if  at  all,  influenced  by  passage  through 
animals.  Baldwin,  Krause,  and  others  worked  with  a  culture  for  over 
ten  years  and  they  never  noted  any  variation  of  its  virulence. 

Tubercle  bacilli  obtained  from  different  cases  of  human  tuberculosis 
often  show  differences  in  their  virulence  according  to  the  strain.  Some 
authors  have  observed  differences  in  virulence  according  to  the  origin 
of  the  bacilli  from  various  tuberculous  diseases,  and  they  have  then 
attempted  to  attribute  the  numerous  clinical  phenomena  of  this 
disease  to  the  degrees  in  virulence  of  the  virus.  But,  so  far,  no  conclu- 
sive proof  for  such  assumptions  have  been  brought  fon^'ard.  Inocu- 
lating numerous  animals  with  sputum  derived  from  one  tuberculous 
patient,  there  are  often  observed  different  results,  showing  that  the 
susceptibility  of  the  individual  animal  must  be  reckoned  with.    More- 

»  Tr.  Nat.  iVssn.  Prevent.  Tubore.,  1916,  12,  286. 
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over,  we  should  not  apply,  without  careful  consideration,  results  of 
animal  experimentation  to  clinical  phenomena  in  human  beings. 

When  the  bacilli  obtained  from  different  animals  are  compared,  the 
difference  in  their  virulence  are  even  more  striking.  For  this  reason 
there  have  been  described  different  species,  varieties  or  strains  of 
tubercle  bacilli,  although  some  authors  maintain  that  the  differences 
in  cultural  and  virulence  characteristics  are  acquired  while  the  micro- 
organisms are  sojourning  in  the  host  by  adaptation  to  the  conditions 
favorable  for  their  growth. 

HUMAN,  BOVINE,  AND  AVIAN  BACILU. 

In  the  early  history  of  the  scientific  investigation  of  tuberculous 
infection  it  was  already  noted  that  there  are  some  differences  between 
human  and  bovine  tubercle.  Villemin  was  the  first  to  mention  these 
differences.  "  We  must  note  that  none  of  our  rabbits,''  he  said,  "  inocu- 
lated with  human  tubercle  have  presented  a  tuberculization  so  rapid 
and  generalized  as  that  which  we  have  obtained  with  material  from 
the  cow.  At  first  we  were  inclined  to  regard  this  as  fortuitous,  but 
subsequent  experiment  led  us  to  suppose  that  the  tubercle  of  the  bovine 
race  inoculated  into  rabbits  possesses  a  much  greater  activity  than  that 
obtained  from  man.  It  may  be  supposed  that,  like  all  xdrulent  matter, 
the  tuberculous  matter  is  the  more  virulent  the  more  the  affinity  of 
the  animal  supplying  the  virus  and  the  animal  receiving  it.'*  This 
apparently  was  entirely  forgotten,  until  Nocard  and  Roux,  and  Rivolta 
and  Maffucci  again  rediscovered  it  while  doing  inoculation  experiments 
with  tubercle  bacilli  derived  from  humans  and  from  cattle. 

It  remained,  however,  for  Theobald  Smith^  to  make  the  first  care- 
ful study  of  differences  in  morphological,  cultural,  and  pathogenic 
tjT^es  of  tubercle  bacilli.  In  1898  he  showed  that  ther^  are  differences 
between  the  bacilli  isolated  from  human  beings,  when  compared  with 
those  isolated  from  cattle.  His  designation  of  the  former  as  **  human,'' 
and  the  latter  as  "bovine,"  has  since  been  generally  accepted.  In 
1901  Robert  Koch  also  announced  that  his  studies  led  him  to  the  con- 
viction that  human  and  bovine  tuberculosis  are  not  identical;  that  the 
bovine  bacilli  are,  in  fact,  not  pathogenic  to  man,  and  that  no  special 
measures  need  be  taken  to  protect  man  against  the  consumption  of 
milk  and  meat  from  tuberculous  cattle.  Considering  the  commercial 
interest  which  is  centered  around  this  problem,  in  addition  to  the 
problem  of  human  infection,  it  is  clear  why  studies  along  these  lines 
have  been  in  abundance  during  recent  years. 

Still  other  t^vpes  of  bacilli  have  been  found.  Rivolta  and  Maffucci 
have  shown  that  there  are  certain  morphological  and  biological  dif- 
ferences between  the  tubercle  bacilli  found  in  birds  and  those  in 
human  beings.    Theobald  Smith  continued  the  investigation  of  the 

I  Jour.  Exper.  Med.,  1898,  3,  451. 
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problem  and  arrived  at  the  conclusion  that  bacilli  from  human  sources 
are  not  deariy  identical  in  every  respect  with  those  obtained  from 
bovine  sources.  Official  bodies  of  the  Imperial  Department  of  Health 
in  Germany,  a  Royal  Commission  in  England,  and  Dr.  William  H. 
Park,  for  the  New  York  City  Department  of  Health,  have  thoroughly 
studied  the  problem,  each  from  a  different  angle.  The  result  is  that 
we  are  at  present  in  a  position  to  state  conclusively  that  there  is  more 
than  one  variety  of  tubercle  bacillus. 

The  conclusions  of  the  British  Royal  Commission  are  to  the  effect 
that  "for  the  purpose  of  description  it  is  advantageous  to  distin- 
guish three  types  of  tubercle  bacilli,  recognizable  by  their  individual 
characters.  These  are  the  human,  the  bovine,  and  the  avian.  The 
human  type^  although  so  named,  is  not  the  only  one  found  in  cases 
of  tuberculosis  in  man.  It  is  the  organism  present  in  the  majority 
of  such  cases,  but  in  some  cases  of  human  disease  the  bacilli  present 
are  of  the  bovine  type,  and  in  others  the  bacilli  have  special  charac- 
ters distinguishing  them  from  each  of  the  three  principal  types.  In 
natural  cases  of  tuberculosis  in  cattle  the  only  type  of  bacillus  present 
is  the  bovine  type."  William  H.  Park'-  concludes  from  his  extensive 
study  of  the  subject  that  "tubercle  bacilli,  as  isolated  from  man,  fall 
into  two  groups.  One  of  these  groups  is  identical  in  all  its  characters 
with  those  found  in  cattle.  That  is,  all  tubercle  bacilli  from  man  and 
cattle  fall  into  two  groups,  which  have  been  designated  the  human 
and  bovine  types." 


Fio.   1.— Tubercle  bacilli,  human.      X  1000  diameters.     (Park  and  Williams.) 

Human  Bacilli.— The  human  variety  grows  on  all  culture  media 
quickly  and  luxuriantly;  the  addition  of  glycerin  enhances  its 
growth.  On  glycerin  bouillon  growth  is  seen  during  the  first  few  days, 
and  within  three  weeks  there  is  seen  a  pellicle  on  the  surface  of  the 
culture  which  spreads  laterally  and  reaches  the  glass  walls.  The  pellicle 
is  fragile  and  its  surface  wrinkled.  Morphologically,  the  human  bacilli, 
when  grown  on  serum  cultures,  appear  as  long,  straight  or  curved  rods 
which  Jire  unevenly  stained. 

»  Jour.  Med.  Research,  1911,  20,  313;  1912,  22.  109. 
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In  general  it  may  be  stated  that  the  virulence  of  human  bacilli  is 
rather  low  in  various  animals.  Guinea-pigs  are  very  susceptible  and 
may  be  infected  in  various  ways,  even  by  rubbing  the  bacilli  into  the 
shaved  skin  of  the  abdomen.  Rabbits  are,  however,  less  susceptible. 
Even  when  a  milligram  of  bacilli  is  injected  into  a  vein  of  the  ear 
there  is  only  produced  a  chronic  lesion  which  may  heal;  subcutaneous 
injection  produces  an  infiltration  at  the  point  inoculated,  which  soon 
softens  and  empties  itself  through  a  fistulous  opening,  or  may  even 
be  absorbed.  The  regional  lymph  glands  swell,  but  do  not  caseate. 
At  times,  but  not  in  every  case,  there  may  thus  be  produced  a  chronic 
infection  of  the  lungs  in  the  rabbit.  Intraperitoneal  inoculation  pro- 
duces tuberculous  peritonitis,  which  may  extend  along  the  diaphragm; 
infection  of  the  anterior  chamber  of  the  eye  produces  a  lesion  which 
develops  more  slowly  than  when  bovine  baciUi  are  used.  Cattle 
are  infected  when  large  doses  are  injected  intravenously.  But  with 
subcutaneous  infection  there  is  produced  only  an  infiltration  at  the 
point  inoculated,  which  soon  suppurates  and  heals.  The  regional 
lymph  glands  swell  up  and  at  times  become  calcified.  Feeding  calves 
with  human  bacilli  never  produces  any  progressive  disease.  Pigs,  dogs, 
cats,  and  sheep  are  not  at  all  affected  by  human  bacilli,  while  mon- 
keys are  very  susceptible.    Some  species  of  birds  are  also  susceptible. 


Flo.  2. — Tubercle  hncilli,  bovine.      X  1000  diameters.     (Park  and  Williama  ) 

BoYine  Bacilli.— The  bovine  bacilli  are  ver>'  difficult  to  cultivate; 
it  appears  that  the  addition  of  glycerin  to  the  culture  medium  slackens 
their  growth.  On  glycerin  bouillon  growth  is  very  slow.  A  thin 
pellicle  is  formed  which  spreads  all  over  the  surface  within  four  to 
eight  weeks,  but  it  may  remain  limited  to  the  center  of  the  surface. 
Only  rarely  are  a  few  verrucose  thickenings  formed  on  the  surface. 
After  several  transplantations  they  may  show  greater  tendencies  to 
grow.  Morphologically,  they  appear  as  shorter,  thicker,  are  more 
evenly  stained  than  the  human  variety,  and  usually  bent,  showing  bead- 
ing and  irregularities  in  staining.  Park,  who  has  done  excellent  work 
along  these  lines,  says:  "Although  one  could  in  many  instances  make 
a  probable  diagnosis  of  type  from  an  inspection  of  the  smear,  the 
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number  of  intermediate  gradations  in  morphological  differences  rob 
it  of  nearly  all  its  practical" value." 

The  bovine  bacilli  are  more  virulent  for  rabbits,  calves,  and  swine 
than  the  human.  Guinea-pigs  are  just  as  susceptible  to  them  as 
they  are  to  the  human  variety,  but  in  addition  they  are  killed,  or 
become  acutely  and  progressively  sick,  when  infected  with  small 
doses  of  bovine  bacilli.  The  difference  in  the  virulence  of  the  two 
typen  is  well  seen  in  the  rabbit.  The  bo\ine  type  of  virus  causes  in 
every  instance  generalized  miliary  tuberculosis,  progressive,  terminat- 
ing in  death  of  the  animal.  "Human  virus  injected  in  the  same 
amount  produces  either  no  disease  at  all,  or  lesions  of  varjnng  severity 
in  the  lungs  or  kidnej  s,  or  both,  and  never  causes  generalized  miliary 
tuberculosis.  Even  with  1  mg.,  that  is,  one  hundred  times  as  much, 
the  lesions  are  usually  confined  to  the  same  organs,  and  though  there 
is  a  very  slight  tendency  to  generaUzation  with  this  dose,  there  is 
never  a  generalization  showing  a  progressive  nature.  Rabbits  injected 
even  with  the  larger  dose  live  indefinitely,  and,  if  death  should  occur, 
the  tuberculous  lesions  are  usually  not  extensive  enough  to  say  that 
the  animal  died  of  the  disease."    (Park  and  Krumwiede.) 

Cattle  are  very  susceptible  to  the  bovine  virus,  and  after  intra- 
venous injection  perish  from  generalized  tuberculosis  within  three  or 
four  weeks.  Intraperitoneal,  intraocular,  and  intramammary  inocu- 
lation also  cause  generalized  and  fatal  tuberculosis.  Feeding  cattle 
with  even  small  doses  of  pure  culture  of  bovine  tubercle  bacilli 
causes  tuberculous  disease  of  the  intestines,  followed  by  tuberculous 
lymphangitis  and  lymphadenitis  of  the  mesentery;  the  disease  spreads 
to  other  lymph  glands,  serous  membranes,  and  lungs.  Inhalation  pro- 
duces caseous  pneumonia.  After  subcutaneous  injections  there  is 
produced  an  infiltration  at  the  point  inoculated,  swelling  of  the  regional 
lymph  glands,  and  generalized  tuberculosis,  the  animal  perishing 
within  two  or  three  months.  Pigs,  sheep,  goats,  cats,  and  monkeys  are 
very  susceptible;  dogs,  rats,  and  mice  are  more  or  less  refractory.  Some 
species  of  birds  are  susceptible,  but  chickens  show  complete  resistance. 

Avian  Bacilli.— On  glycerin  agar  and  on  serum  their  growth  is  more 
luxuriant,  appears  more  moist,  or  slimy,  than  observed  in  mammalian 
bacilli,  and  they  produce  an  orange  pigment.  They  grow  at  the  tem- 
perature of  41°  C.,  which  stops  the  growth  of  mammalian  tubercle 
bacilli.  Mor|)hologically,  the  (litt'erences  are  insignificant.  The  Royal 
Commission  found  that  rabbits,  rats,  and  mice  are  the  only  mammals 
susceptible  to  inoculation  with  avian  tubercle  bacilli.  Fowls  are  very 
susceptible  when  fed  with  portions  of  the  organs  containing  avian 
bacilli,  but  they  may  consume  enormous  quantities  of  phthisical  spu- 
tum without  becoming  tuberculous.  On  the  other  hand,  the  parrot 
is  susceptible  to  both  human  and  bovine  bacilli  as  well  as  to  avian, 
and  spontaneous  tuberculosis  may  be  due  to  any  of  the  types.  Tuber- 
culosis is  very  common  among  domesticated  birds  and  there  have  been 
observed  veritable  epidemics  of  the  disease  in  poultry  yards. 


HUMAN,  BOVINE,  AND  AVIAN  BACILLI  29 

Lamaller^,  Lowenstein,  Kruse,  Lydia  Rabinowitsch,  and  Max 
Koch  have  reported  cases  of  tuberculosis  in  human  beings  caused  by 
a^^an  tubercle  bacilli.^ 

Tubercle  Bacilli  of  Cold-blooded  Animals. — Certain  diseases  ob- 
ser\'ed  in  worms,  lizards,  frogs,  turtles,  snakes,  and  fish  have  great 
resemblance  to  human  tuberculosis  and  in  many  cases  acid-fast  bacilli 
have  been  isolated.  These  microorganisms  grow  luxuriantly  at  the 
room  temperature,  the  growth  being  thick  and  moist  Uke  that  of 
avian  bacilli,  and  a  higher  temperature  than  30°  C.  inhibits  their 
growth.  While  they  do  not  grow  at  the  body  temperature,  it  appears 
that  some  have  been  able  to  accUmate  them  to  a  temperature  of  36° 
C.  Weber  and  Taute  have  cultivated  this  microorganism  from  mud, 
and  also  from  healthy  frogs.  They  therefore  conclude  that  these 
acid-fast  bacilli  have  nothing  in  common  with  tubercle  bacilli,  but 
the>  are  saprophytes  which  may  be  found  in  healthy  animals  and  in 
the  soil.  Others,  however,  consider  them  as  true  pathogenic  bacilli 
of  cold-blooded  animals,  or  such  as  have  become  attenuated  in  their 
virulence  by  a  long  residence  in,  and  adaptation  to  growth  at  a  lower 
temperature. 

Attempts  have  been  made  to  use  these  bacilli  for  the  purpose  of 
immunization  against  infection  with  mammalian  tubercle  bacilli,  but 
they  were  unsuccessful.  F.  F.  Friedmann  has  even  claimed  that 
bacilli  obtained  from  turtles  are  curative  of  existing  tuberculous 
disease,  but  the  results  obtained  have  not  justified  in  the  slightest  his 
pretensions. 

Other  Add-fast  Bacilli;  Pseudotubercle  Bacilli.— The  tubercle  bacilli 
are  not  the  only  variety  ot  microorganisms  which,  once  stained,  refuse 
to  be  decolorized  by  acids  and  alcohol.  There  have  been  found  many 
others  presenting  the  same  staining  reactions  as  the  tubercle  bacilli, 
and  there  is  no  doubt  that  they  may  bring  about  confusion  in  diagnosis. 
Of  these  we  may  mention  the  following: 

The  most  important  clinically  is  the  smegma  bacillus,  a  slender, 
slightly  curved  rod,  not  unlike  the  tubercle  bacillus,  but  distinctly 
shorter.  It  resists  the  action  of  acids  and  alcohol  after  staining.  It 
is  found  in  the  secretions  of  the  external  genitals,  mammae,  etc.,  espe- 
cially when  these  secretions  contain  fatty  matter.  There  have  been 
reported  cases  in  which  extirpation  of  kidneys  was  performed  as  a  result 
of  mistaking  these  microorganisms  for  tubercle  bacilli.  It  has  also 
been  described  as  occurring  in  the  sputum,  and  in  the  pharyngeal  and 
tonsillar  secretions  on  rare  occasions.  It  is  somewhat  more  readily 
stained  than  is  the  tubercle  bacillus,  and  considerably  more  easy  to 
decolorize.  For  the  differentiation  of  the  smegma  from  the  tubercle 
bacillus,  Pappenheim  devised  a  stain  depending  on  the  fact  that  the 
former  is  decolorized  by  prolonged  exposure  to  rosolic  acid  and  alcohol, 
while  the  latter  is  not.    The  smegma  bacillus  is  probably  identical  with 

*  For  details  see,  E.  Ldwenstein:  Vorlesungen  liber  Tuberkulose.  Jena,  1920.  p.  63. 
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the  acid-fast  bacillus  discovered  by  Lustgarten  in  1884,  and  l>elieved 
by  him  to  be  the  cause  of  s>T)hilis. 

The  Hansen  baciUvjf,  which  is  the  cause  of  leprosy,  is  also  acid-fast. 
Morphologically,  it  is  very  similar  to  the  tubercle  bacillus,  though  a 
little  plumper  and  less  apt  to  have  a  beaded  appearance.  In  staining 
properties  it  only  differs  quantitatively  from  the  tubercle  bacillus,  not 
being  so  strongly  acid-fast. 

MoUer's  grass  bacilli  are  found  in  infusions  of  timothy-grass  (phleum 
pratense),  resemble  morphologically  the  tubercle  bacilli,  and  are  acid- 
fast.    Inoculations  produce  lesions  exquisitely  resembling  tubercles. 

MoUer  has  also  described  a  bacillus  found  in  milk,  at  times  in  pas- 
teurized milk,  according  to  Kuthy.  Its  similarity  to  the  tubercle 
bacillus  is  more  pronounced  than  most  of  the  other  pseudotubercle 
bacilli.  Inoculated  into  the  peritoneal  cavity,  of  guinea-pigs,  white 
mice,  and  frogs,  these  pseudotubercle  bacilli  obtained  from  tonsils, 
tongue,  and  throat,  produced  lesions  which  had  great  similarity, 
microscopically,  to  real  tubercles,  but  they  never  spread  beyond  these 
areas.  The  only  difference  which  can  be  discovered  is  that  while 
genuine  tubercles  are  of  a  proliferatiN'e  character,  these  pseudotubercles 
are  of  a  more  exudative  and  inflammatory  character,  showing  a  ten- 
dency to  abscess  formation. 

There  have  been  isolated  microorganisms  from  cow*s  milk,  butter, 
and  from  the  surface  of  domestic  animals,  which  morphologically, 
culturally,  and  even  on  inoculation,  resemble  tubercle  bacilli.  The 
butter  bacilli,  first  described  by  Petri  and  Ilabinowitsch,  may  be 
mistaken  for  tubercle  bacilli  even  when  judged  by  the  lesions  they 
produce  on  inoculation  into  guinea-pigs. 

There  have  also  been  isolated  acid-fast  rods  from  the  excrement  of 
cattle,  swine,  sheep,  guinea-pigs,  white  mice,  chickens,  dogs,  etc.  In 
fact,  they  are  so  frequent  in  the  soil  that  any  being,  or  thing,  coming 
in  contact  with  the  soil  is  likely  to  have  acid-fast  rods,  when  carefully 
examined  with  the  microscope.  They  were  also  found  in  the  dust  of 
human  dwellings,  in  tap  water,  in  centrifuge  tubes,  in  the  sediment  of 
distilled  water  in  laboratory  flasks;  finally,  in  cerumal  tartar  on  the 
teeth,  and  in  the  cerumen  of  the  human  ear,  and  also  in  the  mouth- 
pieces of  musical  instruments. 

The  acid-fast  nnls  found  in  the  mouth  pieces  of  musical  instruments 
have  recently  been  studied  by  Bruno  Lange,^  who  believes  that  they 
are  derived  from  the  fat  used  in  lubricating  the  instruments,  or  the 
water  used  for  washing  them,  or  from  the  mouths  of  the  musicians. 
These  saprophytes  appear  to  be  very  \^ndely  distributed.  According 
to  Lange  the>  proliferate  very  slowly,  and  morphologically  they  are 
akin  to  the  acid-fast  bacilli  derived  from  turtles;  they  are  short  and 
plump,  as  a  rule;  but  long  and  slender  forms,  exactly  like  tubercle 
bacilli,  are  at  times  encountered.    They  grow  best  at  a  temperature 
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between  20""  and  30''  C;  some  grow  at  0""  to  37°  C.    All  culture  media 
are  suitable,  but  those  containing  glycerin  are  best. 

It  is  interesting  that  inoculation  of  material  containing  acid-fast 
bacilli  derived  from  musical  instruments  into  guinea-pigs  produced  no 
general  reaction,  or  constitutional  disease,  nor  could  it  be  established 
that  these  organisms  proliferated  within  the  body.  Inoculation  of  pure 
cultures  into  guinea-pigs  and  white  mice  produced  abscesses  when  the 
dose  was  large.  After  intraperitoneal  injection,  fibrinous  and  purulent 
peritonitis  resulted  which,  however,  healed  with  scar  formation. 
Repeated  inoculations  caused  death  of  the  animal.  At  times  the  tissue 
reactions  reminded  of  the  gross  appearances  of  real  tuberculous  lesions. 
It  is  noteworthy  that  inoculation  of  large  doses  caused  swelling,  not 
only  of  the  regional  lymph  glands,  but  also  of  other  glands,  the  axillary, 
bronchial  and  mesenteric. 

It  is  very  difficult  to  differentiate  the  pathogenic  from  the  non-pathogenic 
aeidrfast  rods,  or  bacilli,  microscopically;  even  the  most  experienced  often 
cannot  tell  the  difference  when  examining  a  smear  on  a  slide,  which  shows 
that  clinically,  when  the  non-pathogenic  bacilU  are  found,  they  are 
apt  to  lead  to  erroneous  diagnoses.  So  far  bacteriologists  have  relied 
on  results  of  inoculation  experiments:  With  the  pathogenic  bacilli 
tuberculous  lesions  are  produced  in  guinea-pigs,  while  the  others  are 
harmless.  Recently  Schlossberger  and  Ptannenstiel^  have  shown  that 
differentiation  may  be  attempted  by  a  determination  of  the  optimal 
temperature  for  their  growth,  and  the  temperature  limits  of  their 
growth.  Pathogenic  tubercle  bacilli  do  not  grow  at  a  temperature 
higher  than  42°  C.,  while  all  non-pathogenic  acid-fast  cultures,  with  the 
exception  of  the  "trumpet  bacilli'*  (see  p.  30),  keep  on  growing  at 
50°  C.  They  also  found  that  pathogenic  tubercle  bacilli  from  cold- 
blooded animals  stop  growing  at  37°  C,  thus  indicating  that  the  turtle 
bacilli,  which  Friedmann  has  been  using  for  therapeutic  purposes, 
cannot  be  regarded  as  genuine  tubercle  bacilli  from  cold-blooded 
animals. 

It  seems  that  the  cellular  structure  of  these  pseudotubercle  bacilli 
is  closely  related  to  that  of  the  pathogenic  microorganisms,  at  any 
rate,  chemically,  as  is  clearly  shown  by  their  similarity  in  staining 
reactions,  arid  their  effects  locally  when  inoculated  into  animals. 
Some  produce  lesions  not  unlike  those  produced  by  the  virulent  tubercle 
bacilli,  excepting  that  the  general  toxemia  is  lacking,  and  the  lesion 
does  not  extend  beyond  the  point  of  inoculation,  though  to  this  there 
are  exceptions,  as  is  the  case  with  the  trumpet  bacilli.  It  has  been 
stated  that  animals  sensitized  to  any  type  of  the  non-virulent  acid-fast 
bacilli  are  also  to  some  degree  sensitized  to  the  virulent  form.  But 
whether  they  are  phylogenetically  related,  i.  e.,  whether  they  have 
evolved  from  a  common  ancestry,  has  not  been  established.  That 
they  have  not  differentiated  because  of  the  variety  of  environment  in 
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which  they  have  lived  for  many  generations,  ap])ears  to  l>e  proved  by 
the  fact  that  efforts  at  making  them  pathogenic  by  passage  through 
the  bodies  of  various  animals  for  several  generations  have  failed. 
However,  Igersheimer  and  Schlossln^rger,^  rect»ntly  succeeded  in  ren- 
dering them  pathogenic  by  successive  passage,  and  prolonged  sojourn 
in  guinea-pigs;  the  lesions  pnKiuced  were  like  those  of  genuine  tubercle 
bacilli.  Lange,*  working  with  various  other  acid-fast  saprophytes,  such 
as  turtle  bacilli,  trumix»t  bacilli,  etc.,  could  not  obtain  these  results. 

OCCURRENCE  OF  THE  VARIOUS  TYPES  OF  TUBERCLE 

BACILU. 

The  human  type  of  tubercle  bacilli  is  found  in  the  vast  majority 
of  cases  of  all  forms  of  tuberculosis  in  human  l)eings;  in  adults,  pul- 
monary phthisis  is  almost  exclusively  caused  by  this  virus.  In  spon- 
taneous tuberculosis  in  hogs  a  small  percentage  shows  this  tj^je  of 
bacilli,  and  many  species  of  animals,  es|>ecially  those  c*oming  in  contact 
with  man,  also  are  (K'casionally  infecttnl  with  human  tul>ercle  bacilli. 
This  is  the  case  with  ])arrots  and  some  animals  in  zoological  gardens 
in  cities,  like  lions,  anteloi^e^.  gnu,  chimpanzet»s.  macacus  rhesus,  etc., 
have  been  found  infected  witfi  the  human  bacilli.  The  dog,  rat,  and 
mouse  are  practically  imunim:,  while  the  calf,  rabbit,  hog,  and  goat 
occupy  intermediate  i)()sitions. 

The  bovine  t^^^pe  of  tulxTcle  bacilli  is  resj)onsible  for  disease  in 
domestic  animals,  as  cattle,  sheep,  goats,  horses,  etc.  In  most  cases 
of  tuberculosis  in  pigs,  cats,  and  dogs,  and  in  many  cases  in  monkeys, 
the  bovine  bacilli  are  found. 

The  avian  type  is  found  in  the  vast  majority  of  tuberculous  infec- 
tions in  birds.  Not  only  are  fowls  affectcnl,  but  also  birds  in  zoological 
gardens  are  susceptible  and  nrv  often  sick  as  the  result  of  infection 
with  this  virus.  Spontaneous  tuberculosis  in  horses,  s^vine,  monkeys, 
cattle,  miw,  and  rats  has  bt^n  found,  at  times,  to  be  due  to  this  type 
of  bacillus.  We  have  already  mentiontxl  that  they,  in  extremely  rare 
instances,  have  caused  <lisease  in  human  l>eings. 

BoYine  Type  of  Bacillus  Tuberculosis  in  Man.— Of  great  impor- 
tiince  is  the  tK'currence  of  bovine  infection  in  human  beings.  Since 
Koch  stated  the  bovine  bacilli  were  not  at  all  identical  with 
the  hunum,  and  that  they  were  not  pathogenic  to  man,  various  in- 
vestigations have  been  made  with  the  result  that  Koch  was,  on  the 
whole,  not  sustained.  There  is  evideuct*  to  the  effect  that  man>' 
casi»s  of  tul)erculosis  in  human  beings.  es])ecially  in  children,  are  due 
to  the  bovine  virus.  The  largest  collection  of  cases  of  tuberculosis  of 
various  forms  was  publisluM.1  by  B.  Mollcr.'*  c^>mprising  2048  patients. 
In  adults  only  2.1  per  cent  of  bovine  bacilli  were  found,  and  most 
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of  these  were  cases  of  abdomiDal  and  glandular  disease,  "digestive 
tuberculosis."  In  tuberculosis  ot  the  lungs  only  0.51  per  cent  showed 
bo\ine  bacilli.  Of  186  cases  of  bovine  infection,  145  were  found  in 
children  under  sixteen  years  of  age,  and  of  these,  101  had  disease  of 
the  abdominal  viscera,  especially  the  cervical  and  abdominal  glands. 
He  also  found  that  when  bovine  infection  occurs  in  humans,  it  pursues 
a  favorable  and  benign  course.  Another  collection  of  reported  cases 
was  published  by  Park  and  Krumwiede,  embracing  940  instances  of 
tuberculosis  carefully  studied  as  to  the  typ)e  of  organism  present,  and  it 
appears  that  in  adults,  sixteen  years  of  age  and  over,  only  tuberculosis 
of  the  skin,  abdominal  organs,  and  general  tuberculosis  of  alimentary 
origin  may,  at  times,  be  caused  by  bovine  bacilli.  It  is,  however,  a 
fact  that  but  comparatively  few  cases  have  been  investigated,  and 
there  is  a  lurking  suspicion  that  in  a  larger  series  of  cases  the  propor- 
tion would  be  much  smaller.  On  the  other  hand,  among  778  cases 
of  pulmonary  tuberculosis  only  3,  or  0.4  per  cent  were  found  with 
bovine  bacilli,  showing  conclusively  that  as  regards  phthisis,  the  bovine 
tv-pe  of  bacilli  is  not  to  be  considered  a  vital  factor  in  the  patho- 
genesis of  the  disease. 

Percentage  of  Incidence  of  Bovine  Tuberculosis  in  940  Cases,  of  which  7/8 
WERE  Pulmonary  Tuberculosis  (Park  and  Krumwiede). 

Adulta  16  years     Children  5       Children  un- 
and  over.         to  16  years.       der  5  years. 
Diagnosis.  Per  cent.  Per  cent.  Per  cent. 

Pulmonary  tuberculosis 0.4  0.0  2.8 

Tuberculous  adenitis,  cervical 2.7  38.0  61.0 

Abdominal  tulxjrculosis 20.0  53.0  58.0 

Generalized  tul^erculosis,  alimentary  origin    ..14.0  57 . 0  47 . 0 

Generalized  tuberculosis 0.0  16.0  8.6 

Generalized  tul)erculo8i8,  including  meninges,  ali- 
mentary origin       0.0  0.0  66.0 

Tuberculous  meningitis  (with  or  without  general- 
ized lesions  other  than  preceding)     ....        0.0  0.0  4.6 
Tuberculosis  of  Ixjnes  and  joints     .            ...3.3  6.8  0.0 
Tuberculosis  of  skin 23.0  60.0  0.0 

In  children  the  picture  is  different.  Under  five  years  of  age  61  per 
cent  of  cervical  tuberculous  adenitis,  58  per  cent  of  abdominal  tuber- 
culosis, and  66  per  cent  of  the  generalized  tuberculosis  and  meningitis, 
and  of  alimentary  origin,  are  caused  by  the  bovine  virus. 

More  recent  investigators  have  confirmed  the  predisposition  to 
bovine  infection  during  childhood,  and  the  strong  immunity  displayed 
by  adults,  who  are  almost  exclusively  infected  by  the  human  tv'pes  of 
bacilli.  Thus,  A.  Stanley  (jriffith,^  in  his  latest  report  on  the  occurrence 
of  bovine  bacilli  in  human  beings,  found  that  among  1068  persons 
examined,  803  showed  human  bacillus  infections;  194  bovine  bacillus 
infections,  and  5  a  mixed  infection.  According  to  age,  the  following 
table  gives  details: 
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which  they  have  lived  for  many  generations,  appears  to  be  proved  by 
the  fact  that  efforts  at  making  them  pathogenic  by  passage  through 
the  bodies  of  various  animals  for  several  generations  have  failed. 
However,  Igersheimer  and  Schlossberger,^  recently  succeeded  in  ren- 
dering them  pathogenic  by  successive  passage,  and  prolonged  sojourn 
in  guinea-pigs;  the  lesions  produced  were  like  those  of  genuine  tubercle 
bacilli.  Lange,^  working  with  various  other  acid-fast  saprophytes,  such 
as  turtle  bacilli,  trumpet  bacilli,  etc.,  could  not  obtain  these  results. 

OCCUBBENCE  OF  THE  VARIOUS  TYPES  OF  TUBERCLE 

BACILU. 

The  human  type  of  tubercle  bacilli  is  found  in  the  vast  majority 
of  cases  of  all  forms  of  tuberculosis  in  human  beings;  in  adults,  pul- 
monary phthisis  is  almost  exclusively  caused  by  this  virus.  In  spon- 
taneous tuberculosis  in  hogs  a  small  percentage  shows  this  type  of 
bacilU,  and  many  species  of  animals,  especially  those  coming  in  contact 
with  man,  also  are  occasionally  infected  with  human  tubercle  bacilli. 
This  is  the  case  with  parrots  and  some  animals  in  zoological  gardens 
in  cities,  like  lions,  antelopes,  gnu,  chimpanzees,  macacus  rhesus,  etc., 
have  been  found  infected  witfr  the  human  bacilli.  The  dog,  rat,  and 
mouse  are  practically  immune,  while  the  calf,  rabbit,  hog,  and  goat 
occupy  intermediate  positions. 

The  bovine  type  of  tubercle  bacilli  is  responsible  for  disease  in 
domestic  animals,  as  cattle,  sheep,  goats,  horses,  etc.  In  most  cases 
of  tuberculosis  in  pigs,  cats,  and  dogs,  and  in  many  cases  in  monkeys, 
the  bovine  bacilli  are  found. 

The  avian  t^pe  is  found  in  the  vast  majority  of  tuberculous  infec- 
tions in  birds.  Not  only  are  fowls  affected,  but  also  birds  in  zoological 
gardens  are  susceptible  and  are  often  sick  as  the  result  of  infection 
with  this  virus.  Spontaneous  tuberculosis  in  horses,  swine,  monkeys, 
cattle,  mice,  and  rats  has  been  found,  at  times,  to  be  due  to  this  type 
of  bacillus.  We  have  already  mentioned  that  they,  in  extremely  rare 
instances,  have  caused  disease  in  human  beings. 

BoYine  Type  of  Bacillus  Tuberculosis  in  Man.— Of  great  impor- 
tance is  the  occurrence  of  bo^^ne  infection  in  human  beings.  Since 
Koch  stated  the  bovine  bacilli  were  not  at  all  identical  with 
the  human,  and  that  they  were  not  pathogenic  to  man,  various  in- 
vestigations have  been  made  with  the  result  that  Koch  was,  on  the 
whole,  not  sustained.  There  is  evidence  to  the  effect  that  many 
cases  of  tuberculosis  in  human  beings,  especially  in  children,  are  due 
to  the  bovine  virus.  The  largest  collection  of  cases  of  tuberculosis  of 
various  forms  was  published  by  B.  Moller,^  comprising  2048  patients. 
In  adults  only  2.1  per  cent  of  bovine  bacilli  were  found,  and  most 
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of  these  were  cases  of  abdominal  and  glandular  disease,  "digestive 
tuberculosis."  In  tuberculosis  ot  the  lungs  only  0.51  per  cent  showed 
bo\ine  bacilli.  Of  186  cases  of  bovine  infection,  145  were  found  in 
children  under  sixteen  years  of  age,  and  of  these,  101  had  disease  of 
the  abdominal  viscera,  especially  the  cervical  and  abdominal  glands. 
He  also  found  that  when  bovine  infection  occurs  in  humans,  it  pursues 
a  favorable  and  benign  course.  Another  collection  of  reported  cases 
was  published  by  Park  and  Krumwiede,  embracing  940  instances  of 
tuberculosis  carefully  studied  as  to  the  typ)e  of  organism  present,  and  it 
appears  that  in  adults,  sixteen  years  of  age  and  over,  only  tuberculosis 
of  the  skin,  abdominal  organs,  and  general  tuberculosis  of  alimentary 
origin  may,  at  times,  be  caused  by  bovine  bacilli.  It  is,  however,  a 
fact  that  but  comparatively  few  cases  have  been  investigated,  and 
there  is  a  lurking  suspicion  that  in  a  larger  series  of  cases  the  propor- 
tion would  be  much  smaller.  On  the  other  hand,  among  778  cases 
of  pulmonary  tuberculosis  only  3,  or  0.4  per  cent  were  found  with 
box-ine  bacilli,  showing  conclusively  that  as  regards  phthisis,  the  bovine 
tv-pe  of  bacilli  is  not  to  be  considered  a  vital  factor  in  the  patho- 
genesis of  the  disease. 

Percentage  of  Incidence  of  Bovine  Tuberculosis  in  940  Cases,  of  which  7/8 
WERE  Pulmonary  Tuberculosis  (Park  and  Krumwiede). 

AdultB  16  years     Children  5       Children  un- 
and  over.         to  16  years.       der  5  years. 
Diagnosis.  Per  cent.  Per  cent.  Per  cent. 

Pulmonary  tuberculosis 0.4  0.0  2.8 

Tuberculous  adenitis,  cervical 2.7  38.0  61.0 

AMominal  tuberculosis 20.0  53.0  58.0 

Generalized  tuberculosis,  alimentary  orif^n    ..14.0  57 . 0  47 . 0 

Generalized  tul)erculo8is 0.0  16.0  8.6 

Generalized  tuberculosis,  including  meninges,  ali- 
mentary origin       0.0  0.0  66.0 

Tuberculous  meningitis  (with  or  without  general- 
ized lesions  other  than  preceding)     ....        0.0  0.0  4.6 
Tuberculosis  of  bones  and  joints                 ...3.3  6.8  0.0 
Tuberculosis  of  skin 23.0  60.0  0.0 

In  children  the  picture  is  different,  lender  five  years  of  age  61  per 
cent  of  cervical  tuberculous  adenitis,  58  per  cent  of  abdominal  tuber- 
culosis, and  06  per  cent  of  the  generalized  tuberculosis  and  meningitis, 
and  of  alimentary  origin,  are  caused  by  the  bovine  virus. 

More  recent  investigators  have  confirmed  the  predisposition  to 
bo\nne  infection  during  childhood,  and  the  strong  immunity  displayed 
by  adults,  who  are  almost  exclusively  infected  by  the  human  tvpes  of 
bacilli.  Thus,  A.  Stanley  Griffith,^  in  his  latest  report  on  the  occurrence 
of  bovine  bacilli  in  human  beings,  found  that  among  1068  ])ersons 
examined,  803  showed  human  bacillus  infections;  194  bovine  bacillus 
infections,  and  5  a  mixed  infection.  According  to  age,  the  following 
table  gives  details: 
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which  they  have  lived  for  many  generations,  appears  to  be  proved  by 
the  fact  that  efforts  at  making  them  pathogenic  by  passage  through 
the  bodies  of  various  animals  for  several  generations  have  failed. 
However,  Igersheimer  and  Schlossberger/  recently  succeeded  in  ren- 
dering them  pathogenic  by  successive  passage,  and  prolonged  sojourn 
in  guinea-pigs;  the  lesions  produced  were  like  those  of  genuine  tubercle 
bacilli.  Lange,^  working  with  various  other  acid-fast  saprophytes,  such 
as  turtle  bacilli,  trumpet  bacilli,  etc.,  could  not  obtain  these  results. 

OCCURRENCE  OF  THE  VARIOUS  TYPES  OF  TUBERCLE 

BACnJJ. 

The  human  type  of  tubercle  bacilli  is  found  in  the  vast  majority 
of  cases  of  all  forms  of  tuberculosis  in  human  beings;  in  adults,  pul- 
monary phthisis  is  almost  exclusively  caused  by  this  virus.  In  spon- 
taneous tuberculosis  in  hogs  a  small  percentage  shows  this  t^'pe  of 
bacilli,  and  many  species  of  animals,  especially  those  coming  in  contact 
with  man,  also  are  occasionally  infected  with  human  tubercle  bacilli. 
This  is  the  case  with  parrots  and  some  animals  in  zoological  gardens 
in  cities,  like  lions,  antelopes,  gnu,  chimpanzees,  macacus  rhesus,  etc., 
have  been  found  infected  witfr  the  human  bacilli.  The  dog,  rat,  and 
mouse  are  practically  inmiune,  while  the  calf,  rabbit,  hog,  and  goat 
occupy  intermediate  positions. 

The  bovine  type  of  tubercle  bacilli  is  responsible  for  disease  in 
domestic  animals,  as  cattle,  sheep,  goats,  horses,  etc.  In  most  cases 
of  tuberculosis  in  pigs,  cats,  and  dogs,  and  in  many  cases  in  monkeys, 
the  bovine  bacilli  are  found. 

The  avian  type  is  found  in  the  vast  majority  of  tuberculous  infec- 
tions in  birds.  Not  only  are  fowls  affected,  but  also  birds  in  zoological 
gardens  are  susceptible  and  are  often  sick  as  the  result  of  infection 
with  this  virus.  Spontaneous  tuberculosis  in  horses,  swine,  monkeys, 
cattle,  mice,  and  rats  has  been  found,  at  times,  to  be  due  to  this  type 
of  bacillus.  We  have  already  mentioned  that  they,  in  extremely  rare 
instances,  have  caused  disease  in  human  beings. 

Bovine  Type  of  Bacillus  Tuberculosis  in  Man.— Of  great  unpor- 
tance  is  the  occurrence  of  bo\ine  infection  in  human  beings.  Since 
Koch  stated  the  bovine  bacilli  were  not  at  all  identical  with 
the  human,  and  that  they  were  not  pathogenic  to  man,  various  in- 
vestigations have  been  made  with  the  result  that  Koch  was,  on  the 
whole,  not  sustained.  There  is  evidence  to  the  efTect  that  many 
cases  of  tuberculosis  in  human  beings,  especially  in  children,  are  due 
to  the  bovine  virus.  The  largest  collection  of  cases  of  tuberculosis  of 
various  forms  was  published  by  B.  Moller,^  comprising  2048  patients. 
In  adults  only  2.1  per  cent  of  bovine  bacilli  were  found,  and  most 

1  Deut.  med.  Wchiittchr..  1921,  47,  526. 

«  Ibid.,  p.  528. 

»  Veroff.  Koch-Stiftung,  1916,  Hefte  11  and  12. 
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of  these  were  cases  of  abdominal  and  glandular  disease,  "digestive 
tuberculosis."  In  tuberculosis  ot  the  lungs  only  0.51  per  cent  showed 
bovine  bacilli.  Of  186  cases  of  bovine  infection,  145  were  found  in 
children  under  sixteen  years  of  age,  and  of  these,  101  had  disease  of 
the  abdominal  viscera,  especially  the  cervical  and  abdominal  glands. 
He  also  found  that  when  bovine  infection  occurs  in  humans,  it  pursues 
a  favorable  and  benign  course.  Another  collection  of  reported  cases 
was  published  by  Park  and  Krumwiede,  embracing  940  instances  of 
tuberculosis  carefully  studied  as  to  the  typ)e  of  organism  present,  and  it 
appears  that  in  adults,  sixteen  years  of  age  and  over,  only  tuberculosis 
of  the  skin,  abdominal  organs,  and  general  tuberculosis  of  alimentary 
origin  may,  at  times,  be  caused  by  bovine  bacilli.  It  is,  however,  a 
fact  that  but  comparatively  few  cases  have  been  investigated,  and 
there  is  a  lurking  suspicion  that  in  a  larger  series  of  cases  the  propor- 
tion would  be  much  smaller.  On  the  other  hand,  among  778  cases 
of  pulmonary  tuberculosis  only  3,  or  0.4  per  cent  were  found  with 
bo\'ine  bacilli,  showing  conclusively  that  as  regards  phthisis,  the  bovine 
type  of  bacilli  is  not  to  be  considered  a  vital  factor  in  the  patho- 
genesis of  the  disease. 

Percentage  of  Incidence  of  Bovine  Tubebculosis  in  040  Cases,  of  which  7/8 

WERE   PULJifONARY  TUBERCULOSIS  (PaBK  AND    KrUMWIEDE). 

Adults  16  years     Children  5       Children  un- 
and  over.         to  16  years.       der  5  years. 
Diagnosis.  Per  cent.  Per  cent.  Per  cent. 

Pulmonary  tuberculosis 0.4  0.0  2.8 

Tuberculous  adenitis,  cervical 2.7  38.0  61.0 

Alxiominal  tuberculosis 20.0  53.0  58.0 

Generalized  tuberculosis,  alimentary  origin    .      .  14.0  57.0  47.0 

Generalised  tuberculosis 0.0  16.0  8.6 

Generalized  tuberculosis,  including  meninges,  ali- 
mentary origin       0.0  0.0  66.0 

Tuberculous  meningitis  (with  or  without  general- 
ized lesions  other  than  preceding)     ....  0.0  0.0  4.6 

Tuberculosis  of  bones  and  joints 3.3  6.8  0.0 

Tuberculosis  of  skin 23.0  60.0  0.0 

In  children  the  picture  is  different.  Under  five  years  of  age  61  per 
cent  of  cervical  tuberculous  adenitis,  58  per  cent  of  abdominal  tuber- 
culosis, and  66  per  cent  of  the  generalized  tuberculosis  and  meningitis, 
and  of  alimentary  origin,  are  caused  by  the  bovine  virus. 

More  recent  investigators  have  confirmed  the  predisposition  to 
bovine  infection  during  childhood,  and  the  strong  immunity  displayed 
by  adults,  who  are  almost  exclusively  infected  by  the  human  types  of 
bacilli.  Thus,  A.  Stanley  Griffith,^  in  his  latest  report  on  the  occurrence 
of  bovine  bacilli  in  human  beings,  found  that  among  1068  persons 
examined,  803  showed  human  bacillus  infections;  194  bovine  bacillus 
infections,  and  5  a  mixed  infection.  According  to  age,  the  following 
table  gives  details: 

»  Jour,  of  Path,  and  Bacteriol..  1920,  23,  129. 
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which  they  have  lived  for  many  generations,  appears  to  be  proved  by 
the  fact  that  efforts  at  making  them  pathogenic  by  passage  through 
the  bodies  of  various  animals  for  several  generations  have  failed. 
However,  Igersheimer  and  Schlossberger/  recently  succeeded  in  ren- 
dering them  pathogenic  by  successive  passage,  and  prolonged  sojourn 
in  guinea-pigs;  the  lesions  produced  were  like  those  of  genuine  tubercle 
bacilli.  Lange,^  working  with  various  other  acid-fast  saprophytes,  such 
as  turtle  bacilli,  trumpet  bacilli,  etc.,  could  not  obtain  these  results. 

OCCURRENCE  OF  THE  VARIOUS  TYPES  OF  TUBERCLE 

BACnJJ. 

The  human  type  of  tubercle  bacilli  is  found  in  the  vast  majority 
of  cases  of  all  forms  of  tuberculosis  in  human  beings;  in  adults,  pul- 
monary phthisis  is  almost  exclusively  caused  by  this  virus.  In  spon- 
taneous tuberculosis  in  hogs  a  small  percentage  shows  this  type  of 
bacilli,  and  many  species  of  animals,  esp)ecially  those  coming  in  contact 
with  man,  also  are  occasionally  infected  with  human  tubercle  bacilli. 
This  is  the  case  with  parrots  and  some  animals  in  zoological  gardens 
in  cities,  like  lions,  antelopes,  gnu,  chimpanzees,  macacus  rhesus,  etc., 
have  been  found  infected  with  the  human  bacilli.  The  dog,  rat,  and 
mouse  are  practically  immune,  while  the  calf,  rabbit,  hog,  and  goat 
occupy  intermediate  positions. 

The  bovine  type  of  tubercle  bacilli  is  responsible  for  disease  in 
domestic  animals,  as  cattle,  sheep,  goats,  horses,  etc.  In  most  cases 
of  tuberculosis  in  pigs,  cats,  and  dogs,  and  in  many  cases  in  monkeys, 
the  bovine  bacilli  are  found. 

The  avian  type  is  found  in  the  vast  majority  of  tuberculous  infec- 
tions in  birds.  Not  only  are  fowls  affected,  but  also  birds  in  zoological 
gardens  are  susceptible  and  are  often  sick  as  the  result  of  infection 
with  this  virus.  Spontaneous  tuberculosis  in  horses,  swine,  monkeys, 
cattle,  mice,  and  rats  has  been  found,  at  times,  to  be  due  to  this  t>'pe 
of  bacillus.  We  have  already  mentioned  that  they,  in  extremely  rare 
instances,  have  caused  disease  in  human  beings. 

Bovine  Type  of  Bacillus  Tuberculosis  in  Man.— Of  great  impor- 
tance is  the  occurrence  of  bovine  infection  in  human  beings.  Since 
Koch  stated  the  bovine  bacilli  were  not  at  all  identical  with 
the  human,  and  that  they  were  not  pathogenic  to  man,  various  in- 
vestigations have  been  made  with  the  result  that  Koch  was,  on  the 
whole,  not  sustained.  There  is  evidence  to  the  effect  that  many 
cases  of  tuberculosis  in  human  beings,  especially  in  children,  are  due 
to  the  bovine  virus.  The  largest  collection  of  cases  of  tuberculosis  of 
various  forms  was  published  l)y  B.  Moller,'  comprising  2048  patients. 
In  adults  only  2.1  per  cent  of  bovine  bacilli  were  found,  and  most 

»  Deut.  mcd.  Wchnsrhr.,  1921,  47.  526. 

'  Ibid.,  p.  528. 

»  Veroff.  Koch-Stiftunp.  1916,  Hefte  11  and  12. 
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of  these  were  eases  of  abdominal  and  glandular  disease,  "digestive 
tuberculosis."  In  tuberculosis  ot  the  lungs  only  0.51  per  cent  showed 
bo\ine  bacilli.  Of  186  cases  of  bovine  infection,  145  were  found  in 
children  under  sixteen  years  of  age,  and  of  these,  101  had  disease  of 
the  abdominal  \iscera,  especially  the  cervical  and  abdominal  glands. 
He  also  found  that  when  boNine  infection  occurs  in  humans,  it  pursues 
a  favorable  and  benign  course.  Another  collection  of  reported  cases 
was  published  by  Park  and  Krumwiede,  embracing  940  instances  of 
tuberculosis  carefully  studied  as  to  the  typ)e  of  organism  present,  and  it 
appears  that  in  adults,  sixteen  years  of  age  and  over,  only  tuberculosis 
of  the  skin,  abdominal  organs,  and  general  tuberculosis  of  alimentary 
origin  may,  at  times,  be  caused  by  bo\'ine  bacilli.  It  is,  however,  a 
fact  that  but  comparatively  few  cases  have  been  investigated,  and 
there  is  a  lurking  suspicion  that  in  a  larger  series  of  cases  the  propor- 
tion would  be  much  smaller.  On  the  other  hand,  among  778  cases 
of  pulmonary  tuberculosis  only  3,  or  0.4  per  cent  were  found  with 
box-ine  bacilli,  showing  conclusively  that  as  regards  phthisis,  the  bovine 
tv-pe  of  bacilli  is  not  to  be  considered  a  vital  factor  in  the  patho- 
genesis of  the  disease. 

Percentage  of  Incidence  of  Bovine  Tuberculosis  in  040  Cases,  of  which  7/8 
WERE  Pulmonary  Tuberculosis  (Park  and  Krumwiede). 

Adults  16  years     Children  5       Children  un- 
and  over.         to  16  years.       der  5  years. 
Diagnosis.  Per  cent.  Per  cent.  Per  cent. 

Pulmonary  tuberculosis 0.4  0.0  2.8 

Tulxjrculous  adenitis,  cerv-ical 2.7  38.0  61.0 

Abdominaltuberculosis 20.0  53.0  58.0 

Generalized  tuberculosis,  alimentary  origin    .      .  14.0  57.0  47.0 

Generalised  tuberculosis 0.0  16.0  8.6 

Generalized  tuberculosis,  including  meninges,  ali- 
mentary origin       0.0  0.0  66.0 

Tuberculous  meningitis  (with  or  without  general- 
ized lesions  other  than  preceding)     ....  0.0  0.0  4.6 
Tuberculosis  of  bones  and  joints                ...3.3  6.8  0.0 
Tul)ercuIosis  of  skin 23.0  60.0  0.0 

In  children  the  picture  is  different.  Under  five  years  of  age  61  per 
cent  of  cervical  tuberculous  adenitis,  58  per  cent  of  abdominal  tuber- 
culosis, and  06  per  cent  of  the  generalized  tuberculosis  and  meningitis, 
and  of  alimentary  origin,  are  caused  by  the  bovine  virus. 

More  recent  investigators  have  confirmed  the  predisposition  to 
bovine  infection  during  childhood,  and  the  strong  immunity  displayed 
by  adults,  who  are  almost  exclusively  infected  by  the  human  types  of 
bacilli.  Thus,  A.  Stanley  Griffith,^  in  his  latest  report  on  the  occurrence 
of  bovine  bacilli  in  human  beings,  found  that  among  1068  persons 
examined,  803  showed  human  bacillus  infections;  194  bovine  bacillus 
infections,  and  5  a  mixed  infection.  According  to  age,  the  following 
table  gives  details: 

»  Jour,  of  Path,  and  Bacteriol..  1920,  23,  129. 
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which  they  have  lived  for  many  generations,  appears  to  be  proved  by 
the  fact  that  efforts  at  making  them  pathogenic  by  passage  through 
the  bodies  of  various  animals  for  several  generations  have  failed. 
However,  Igersheimer  and  Schlossberger,^  recently  succeeded  in  ren- 
dering them  pathogenic  by  succ»essive  passage,  and  prolonged  sojourn 
in  guinea-pigs;  the  lesions  produced  were  like  those  of  genuine  tubercle 
bacilli.  Lange,^  working  with  various  other  acid-fast  saprophytes,  such 
as  turtle  bacilli,  trumpet  bacilli,  etc.,  could  not  obtain  these  results. 

OCCURRENCE  OF  THE  VARIOUS  TTPES  OF  TUBERCLE 

BAcnu. 

The  human  type  of  tubercle  bacilli  is  found  in  the  vast  majority 
of  cases  of  all  forms  of  tuberculosis  in  human  beings;  in  adults,  pul- 
monary phthisis  is  almost  exclusively  caused  by  this  virus.  In  spon- 
taneous tuberculosis  in  hogs  a  small  percentage  shows  this  type  of 
bacilli,  and  many  species  of  animals,  especially  those  coming  in  contact 
with  man,  also  are  occasionally  infected  with  human  tubercle  bacilli. 
This  is  the  case  with  parrots  and  some  animals  in  zoological  gardens 
in  cities,  like  lions,  antelopes,  gnu,  chimpanzees,  macacus  rhesus,  etc., 
have  been  found  infected  with  the  human  bacilli.  The  dog,  rat,  and 
mouse  are  practically  immune,  while  the  calf,  rabbit,  hog,  and  goat 
occupy  intermediate  positions. 

The  bovine  tyY>e  of  tubercle  bacilli  is  responsible  for  disease  in 
domestic  animals,  as  cattle,  sheep,  goats,  horses,  etc.  In  most  cases 
of  tuberculosis  in  pigs,  cats,  and  dogs,  and  in  many  cases  in  monkeys, 
the  bovine  bacilli  are  found. 

The  avian  type  is  found  in  the  vast  majority  of  tuberculous  infec- 
tions in  birds.  Not  only  are  fowls  affected,  but  also  birds  in  zoological 
gardens  are  susceptible  and  are  often  sick  as  the  result  of  infection 
with  this  virus.  Spontaneous  tuberculosis  in  horses,  swine,  monkeys, 
cattle,  mice,  and  rats  has  been  found,  at  times,  to  be  due  to  this  t^'pe 
of  bacillus.  We  have  already  mentioned  that  they,  in  extremely  rare 
instances,  have  caused  disease  in  human  beings. 

Bovine  Type  of  Bacillus  Tuberculosis  in  Man.— Of  great  impor- 
tance is  the  occurrence  of  bovine  infection  in  human  beings.  Since 
Koch  stated  the  bovine  bacilli  were  not  at  all  identical  with 
the  human,  and  that  they  were  not  pathogenic  to  man,  various  in- 
vestigations have  been  made  with  the  result  that  Koch  was,  on  the 
whole,  not  sustained.  There  is  evidence  to  the  effect  that  many 
cases  of  tuberculosis  in  human  beings,  especially  in  children,  are  due 
to  the  bovine  virus.  The  largest  collection  of  cases  of  tuberculosis  of 
various  forms  was  published  by  B.  Moller,'  comprising  2048  patients. 
In  adults  only  2.1  per  cent  of  bovine  bacilli  were  found,  and  most 

»  Deut.  med.  Wchnschr..  1921.  47,  526. 

«  Ibid.,  p.  528. 

»  Vjertff.  Koch-Stiftung.  1916,  Hcfte  U  and  12. 
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of  these  were  eases  of  abdominal  and  glandular  disease,  "digestive 
tuberculosis."  In  tuberculosis  ot  the  lungs  only  0.51  per  cent  showed 
bovine  bacilli.  Of  186  cases  of  bovine  infection,  145  were  found  in 
children  under  sixteen  years  of  age,  and  of  these,  101  had  disease  of 
the  abdominal  viscera,  especially  the  cervical  and  abdominal  glands. 
He  also  found  that  when  bo\nne  infection  occurs  in  humans,  it  pursues 
a  favorable  and  benign  course.  Another  collection  of  reported  cases 
was  published  by  Park  and  Krumwiede,  embracing  940  instances  of 
tuberculosis  carefully  studied  as  to  the  type  of  organism  present,  and  it 
appears  that  in  adults,  sixteen  years  of  age  and  over,  only  tuberculosis 
of  the  skin,  abdominal  organs,  and  general  tuberculosis  of  alimentary 
origin  may,  at  times,  be  caused  by  bo\ine  bacilli.  It  is,  however,  a 
fact  that  but  comparatively  few  cases  have  been  investigated,  and 
there  is  a  lurking  suspicion  that  in  a  larger  series  of  cases  the  propor- 
tion would  be  much  smaller.  On  the  other  hand,  among  778  cases 
of  pulmonary  tuberculosis  only  3,  or  0.4  per  cent  were  found  with 
bo\ine  bacilli,  showing  conclusively  that  as  regards  phthisis,  the  bovine 
tN-pe  of  bacilli  is  not  to  be  considered  a  vital  factor  in  the  patho- 
genesis of  the  disease. 

Percentage  of  Incidence  of  Bovine  Tuberculosis  in  940  Cases,  of  which  7/ 8 
WERE  Pulmonary  Tuberculosis  (Park  and  Krumwiede). 

Adulta  16  years     Children  5       Children  un- 
and  over.         to  16  years.       dcr  5  years. 
Diagnosis.  Per  cent.  Per  cent.  Per  cent. 

Pulmonary  tul)erculo8i8 0.4  0.0  2.8 

Tuberculous  adenitis,  cervical 2.7  38.0  61.0 

Abdominal  tuberculosis 20.0  53.0  58.0 

Generalized  tuberculosis,  alimentary  origin    .      .  14.0  57.0  47.0 

Generalized  tuberculosis 0.0  16.0  8.6 

Generalized  tuberculosis,  including  meninges,  ali- 
mentary origin       0.0  0.0  66.0 

Tul)erculous  meningitis  (with  or  without  general- 
ized lesions  other  than  preceding)     ....  0.0  0.0  4.6 
Tuberculosis  of  Iwnes  and  joints     .             ...3.3  6.8  0.0 
Tuberculosis  of  skin 23.0  60.0  0.0 

In  children  the  picture  is  different.  Under  five  years  of  age  61  per 
cent  of  cervical  tuberculous  adenitis,  58  per  cent  of  abdominal  tuber- 
culosis, and  06  per  cent  of  the  generalized  tuberculosis  and  meningitis, 
and  of  alimentary  origin,  are  caused  by  the  boxdne  virus. 

More  recent  investigators  have  confirmed  the  predisposition  to 
bovine  infection  during  childhood,  and  the  strong  immunity  displayed 
by  adults,  who  are  almost  exclusively  infected  by  the  human  types  of 
bacilli.  Thus,  A.  Stanley  Griffith,*  in  his  latest  report  on  the  occurrence 
of  bovine  bacilli  in  human  beings,  found  that  among  1068  persons 
examined,  803  showed  human  bacillus  infections;  194  bovine  bacillus 
infections,  and  5  a  mixed  infection.  According  to  age,  the  following 
table  gives  details: 

I  Jour,  of  Path,  and  Bacteriol.,  1920.  23,  129. 
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Number  of  Per  cent  of 

Age  period.                                                                               caAcs.  bovine  badlii. 

Oto    5  years 221  37.65 

5  to  10      " 313  29.45 

10  to  16     " .150  14.66 

16upward"                                                                              384                '  6.25 


Total 1068  20.70 

Of  the  various  fonns  of  tuberculous  disease  in  which  bovine  tubercle 
bacilli  were  found  by  Griffith  the  following  are  of  interest:  Bones  and 
joints,  19.7  per  cent;  geni to-urinary  organs,  17.65  per  cent;  cervical 
glands,  40.3  per  cent;  meninges,  20  per  cent;  scrofulodermia,  34.65 
per  cent;  lupus,  48.9  per  cent. 

Investigations  for  the  Local  Government  Board  showed  that  18.4 
per  cent  of  the  children  under  ten  years  who  died  of  tuberculosis,  or 
other  causes,  were  infected  with  bovine  tubercle  bacilli.  The  predi- 
lection of  the  glands  by  the  bo\ine  bacilli  is  also  shown  in  the  following 
figures:  In  a  scries  of  cervical  gland  cases  investigated  by  Griffith,^ 
71.4  per  cent  (20  out  of  26)  of  the  children  under  ten,  38.5  per  cent 
of  those  between  ten  and  fifteen  years,  and  29.6  per  cent  of  persons 
over  fifteen  were  found  to  have  been  infected  with  bovine  tubercle 
bacilli.  Mitchell^  states  that  90  p>er  cent  of  the  cases  of  cervical  gland 
tuberculosis  in  Edinburgh  children  under  twelve  investigated  by  him 
were  due  to  bovine  bacilli. 

Cobbett,'^  after  careful  study  of  available  evidence,  arrives  at  the 
conclusion  that  "we  do  not  yet  possess  the  evidence  which  will 
enable  a  final  verdict  to  be  pronounced'*  as  to  the  significance  of 
bovine  infection  in  human  tuberculosis.  One  thing  is,  however,  cer- 
tain: In  adults  fatal  bovine  infection,  if  it  does  occur  at  all,  is  so  rare 
that  it  is  of  no  significance  from  any  standpoint.  Indeed,  only  in 
children  under  five  years  of  age  are  l)acilli  of  bo\nne  origin  apt  to  cause 
disease. 

BovHne  tubercle  bacilli,  when  found  in  humans,  are  always 
"zoogcnetic."  If  they  were  *'anthropogenetic" — transmitted  from 
man  to  man-  -the  proportion  of  humans  with  bovine  infections  would 
be  about  the  same  in  all  organs.  Bushnell*  suggests  that  infection 
with  human  bacilli  is  more  likely  to  occur  because  of  sufficiency  of 
opportunities  through  contact  with  tuberculous  persons,  and  for  this 
reason  it  o(»curs  early  in  life.  The  child  is  thus  immunized  against 
infection  with  bovine  bacilli.  If  this  immunization  were  not  so  wide- 
spread, infection  with  bovine  bacilli  would  be  more  common. 

Virulence  of  Bovine  Bacilli  in  Human  Beind^s. — There  appears  to  be 
some  good  and  valid  evidence  to  the  effect  that  when  a  human  being 
is  infected  with  bovine  tubercle  bacilli,  the  disease  produced  is  likely 

»  Lancet.  1915,  1,  1275. 

«  British  Med..  Jour..  1914.  1.  125. 

*  The  Causes  of  TulnTculosis.  Ix^ndon,  1917.  p.  657. 

♦  Epidemiology  of  Tuberculosis,  p.  180. 
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to  run  a  favorable,  and  even  a  benign,  course;  only  rarely  is  death 
caused  by  these  microorganisms.  We  know  that  it  is  the  pulmonary 
form  of  tuberculosis  which  is  fatal;  while  tuberculosis  ot  the  glands, 
joints,  and  bones  tends  to  recovery  in  the  vast  majority  of  cases. 
Similarly,  tuberculosis  of  the  serous  membranes,  notably  the  peri- 
toneum, often  shows  a  tendency  to  recovery.  We  will  see  later  on  in 
this  book  that  this  is  also  true,  to  a  certain  extent,  of  the  pleura. 
The  meninges  are  an  exception,  for  obvious  reasons.  Now,  the  peri- 
toneum is  very  frequently  affected  by  bovine  tubercle.  Moreover, 
tuberculosis  of  the  cervical  and  thoracic  glands  is  very  common  among 
children,  yet  the  tuberculosis  mortality  among  them  is  very  low. 
This  disease,  in  its  various  forms,  kills  less  between  three  and  twelve 
than  at  any  other  age  period.  Moreover,  it  has  been  found  that  in 
many  instances  caseous  tissue  obtained  from  tuberculous  glands,  while 
showing  the  presence  of  acid-fast  rods,  fails  to  infect  animals  when  they 
are  inoculated.  It  has  thus  been  suggested  that  these  mild  bovine 
infections  of  the  cervical,  mesenteric  and  thoracic  glands,  while  in 
themselves  harmless,  nevertheless  confer  immunity  to  the  organism 
which  may  last  for  life,  and  for  that  reason  adults  are  safe  against 
infection  by  human  tubercle  bacilli.  We  shall  revert  to  this  point 
later  on. 

POISONS  PRODUCED  BT  THE  TUBERCLE  BACILU. 

When  tubercle  bacilli  enter  the  human  body  they  do  harm  in 
various  ways.  Locally,  they  destroy  the  tissues  in  which  they  have 
settled,  producing  coagulation  necrosis,  etc.,  which  will  be  discussed 
later  on.  By  their  proHferation  they  also  produce  general  disturb- 
ances in  the  functions  of  the  invaded  body  which  can  only  be  explained 
as  caused  by  some  poison  liberated  by  the  bacilli.  The  nature  of  these 
poisons  is  obscure  at  present,  although  strong  efforts  have  been  made 
to  ascertain  all  the  facts  in  this  respect. 

Wlien  dead  tubercle  bacilli  are  injected  subcutaneously  into  the 
healthy  animal,  a  distinct  inflammation  is  produced  at  the  site  of  the 
inoculation,  frequently  followed  by  suppuration.  It  is  immaterial 
whether  the  bacteria  have  been  killed  by  chemicals  or  by  heat,  the 
result  is  the  same  in  either  case.  When  dead  tubercle  bacilli  are 
injected  intravenously  into  rabbits,  provided  a  sufficient  quantity 
is  employed  for  the  purpose,  a  proliferation  of  tissue  in  the  lung  is 
produced  similar  to  that  of  tubercle,  containing,  as  it  does,  giant 
cells  which  may  caseate.  After  intratracheal  insufflation,  tuberculous 
nodules  with  epithelioid  and  giant  cells  are  produce<l. 

On  the  other  hand,  when  fluids  containing  the  products  of  the  metab- 
olism of  tubercle  bacilli  are  injected  in  very  large  doses  into  normal 
and  healthy  animals,  no  toxic  effects  are  produced. 

These  and  other  facts  tend  to  show  that  the  efl'ects  of  the  bacilli 
on  the  animal  body  are  not  due  to  mechanical  irritation  produced 
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at  the  site  of  the  inoculation,  but  are  the  result  of  the  liberation  of 
toxic  matter  which  acts  both  locally,  producing  coagulation  necrosis, 
and  generally,  producing  fever,  etc.  We  know  this,  but  attempts  to 
isolate  a  true  toxin  from  tubercle  bacilli  have  utterly  failed,  and  wiih  the 
intensive  studies  that  have  been  made  during  the  past  thirty-five  years 
along  these  lines,  we  have  not  yet  been  able  to  clearly  define  the  tuberculous 
poisons.  They  appear  to  be  part  and  parcel  of  the  living  protoplasm 
of  the  tubercle  bacilli,  and  are  liberated  only  after  the  latter  have  been 
destroyed.  In  other  words,  the  tubercle  bacilli  belong  to  a  group  of 
microorganisms  which  do  not  secrete  soluble  toxins,  but  nevertheless  pro- 
duce general  effects  on  the  body  which  they  invade;  their  deleterious 
effects  are  the  result  of  the  action  of  endotoxins. 

Tuberculin.— Koch  was  the  first  to  discover  that  when  dead  tubercle 
bacilli  are  injected  in  large  quantities  into  tuberculous  animals,  death 
is  caused;  when  small  doses  are  injected,  only  a  slight  reaction  is 
caused  at  the  site  of  the  inoculation,  which  soon  heals.  On  repeated 
inoculations  he  observed  improvement  in  the  condition  of  the  sick 
animal.  On  these  experimental  findings  he  based  his  suggestion  for 
the  use  of  tuberculin  as  a  diagnostic  and  therapeutic  agent  in  tuber- 
culosis. 

Tuberculin  consists  mainly  of  the  culture  fluid  in  which  the  bacilli 
have  grown,  of  disintegrated  bacilli,  or  extracts  of  their  protoplasm, 
or  both.  As  originally  prepared  by  Koch,  the  following  process  is 
pursued: 

Tubercle  bacilli  are  cultivated  on  bouillon  made  from  fresh  veal 
to  which  1  per  cent  of  dried  i)eptone,  0.5  per  cent  of  sodium  chloride, 
and  5  per  cent  of  glycerin  are  added.  Within  six  to  eight  weeks  of 
luxuriant  growth  at  38*^  C.  the  culture  is  poured  into  an  evaporating 
dish,  placed  on  a  water  bath,  and  evaporated  to  one-tenth  the  original 
volume,  and  any  remains  of  bacilli  are  removed  by  filtration;  con- 
taining 50  per  cent  of  glycerin,  the  resulting  preparation  is  quite 
stable. 

It  is  thus  clear  that  tuberculin  is  not  a  true  toxin,  nor  is  it  a  pure 
endotoxin;  but  a  50  per  cent  glycerin  solution  of  the  products  of 
macerated  tubercle  bacilli  in  the  culture  fluid  which  are  not  destroyed 
by  heat,  and  also  any  portion  of  bacilli  which  remains  in  the  solution, 
or  both. 

Ever  since  the  introduction  of  this  original  tuberculin,  many  other 
methods  of  preparation  have  been  devised  by  Koch  himself  and  others, 
but  all  have  shown  that  the  active  principle  is  practically  the  same. 

The  Action  of  Tuberculin. — There  are  differences  of  opinion  as  to 
whether  tuberculin  depends  in  its  action  on  a  certain  chemical  prin- 
ciple, or  on  several  chemical  substances.  In  fact,  the  chemical  com- 
position of  this  preparation  is  obscure.  Some  have  suggested  that  the 
active  principle  is  a  protein,  or  albumose.  Klebs,  l^vene,  and  others 
believe  that  they  have  isolated  various  active  principles;  some  have 
even  obtained  t^-pical  tuberculin  reactions  with  these  substances. 
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But,  as  will  be  shown  when  discussing  the  tuberculin  reaction,  any 
protein  inoculated  into  a  tuberculous  individual  produces  practically 
the  same  effects — tuberculosis  being  invariably  accompanied  by  an 
altered  reactivity  to  these  substances.  It  can  be  said  emphatically 
that,  at  the  present  state  of  our  knowledge,  we  are  in  the  dark  as  to 
the  active  principle  of  tuberculin. 

Healthy  animals  bear  the  injection  of  tuberculin  in  large  doses 
without  anv  harm;  the  same  is  true  of  healthy  human  beings.  Koch 
injected  into  his  own  body  0.25  cc  of  tuberculin  and  suffered  from  a 
severe  reaction;  after  his  death  an  autopsy  showed  that  he  had  suf- 
fered from  extensive  pulmonary  tuberculosis.  On  the  other  hand, 
Hamburger  administered  as  much  as  500  mgs.  of  tuberculin  into 
non-tuberculous  infants  and  children  without  producing  the  slightest 
local,  or  general,  reaction.  Clinical  experience  among  human  beings, 
as  well  as  in  cattle — ^in  which  it  is  easy  and  feasible  to  determine  by 
autopsy  whether  there  are  tuberculous  lesions — has  shown  that  a 
reaction  after  a  large  dose  of  tuberculin  in  an  apparently  healthy 
person  is  conclusive  proof  of  an  existing  tuberculous  lesion  some- 
where in  the  body.  We  shall  show  later  on  that  this  is  true  of  the 
vast  majority  of  people  in  civilized  communities,  and  therefore  reac- 
tions to  large  doses  of  tuberculin  are  of  very  little  value  to  the  clinician 
who  looks  for  active  tuberculosis. 

The  reason  why  tuberculin  is  harmless  in  healthy  organisms,  and 
produces  such  a  pronounced  reaction  when  injected  into  tuberculous 
organisms,  is  not  clear.  Various  theories  have  been  advanced  to 
explain  it.  The  most  widely  accepted  explanation  is  that  of  Wolff- 
Eisner.  He  assumes  that  tuberculous  infection  produces  specific  anti- 
bodies in  the  tissues  which  break  down  the  tuberculin  molecule,  just 
as  the  digestive  enzymes  break  down  certain  albumin  molecules  pro- 
ducing innocuous,  and  highly  poisonous,  albumoses.  The  antibody 
which  acts  in  this  manner  he  calls  tuberculolysin.  In  non-tuberculous 
organisms  there  is  no  tuberculolysin,  and  when  tuberculin  is  injected 
it  circulates  within  the  juices,  producing  no  toxic  effects,  and  is  finally 
eliminated,  Uke  other  harmless  foreign  proteins.  In  the  tuberculous 
organism  the  tuberculin  comes  in  contact  with  the  lysin,  is  broken 
up,  and  liberates  a  toxic  substance  which  produces  the  reaction. 

Phenomena  of  Hypersensitiveness. — When  a  rabbit  is  infected  with 
tubercle  bacilli,  and  four  weeks  later  0.1  to  0.3  cc  of  tuberculin  is 
injected  subcutaneously,  the  animal  succumbs  within  six  to  twenty- 
four  hours.  Koch  found  that  in  animals  infected  eight  to  ten  weeks 
previously  0.01  c  c  of  tuberculin  is  sufficient  to  cause  death.  Injec- 
tions of  very  small  doses  into  tuberculous  animals  produce  only  a  more 
or  less  severe  reaction — fever,  loss  of  weight,  etc.  This  is  obtained 
with  injections  of  either  living  or  dead  tubercle  bacilli. 

When  repeated  small  doses  of  tuberculin  are  injected,  certain 
phenomena  are  observed  which  are  not  unlike  those  obtained  after 
the  injection  of  other  foreign  protein  substances  into  an  animal. 
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The  ivbercvlin  reaction  is  evidently  a  manifestation  of  tvbercido-protein 
hyper  sensitiveness.  Some  authors  have,  indeed,  been  inclined  to 
ascribe  the  reaction  to  tuberculin  to  the  action  of  the  non-specific 
substances,  glycerin,  proteins,  extractives,  etc.,  contained  in  the 
tuberculin,  and  have  argued  that  the  reactions  to  repeated  inocula- 
tions are  anaphylactic  phenomena.  Perhaps  the  fact  that  the  usual 
dose  of  tuberculin  does  not  contain  enough  of  foreign  proteins  dis- 
proves this  contention,  and  shows  that  there  must  be  some  specific 
substances  which  are  active  in  this  regard.  But  this  has  not  been 
proved  conclusively. 

Theoretically,  it  would  be  expected  that  tuberculin,  provoking  the 
same  phenomena  in  the  animal  body  as  the  living  tubercle  bacilli, 
should  also  have  an  immunizing  effect.  But,  so  far,  nobody  has  been 
successful  in  an  attempt  at  immunization  of  the  body  with  dead 
tubercle  bacilli,  or  any  part  of  the  culture  in  which  they  grow.  More 
satisfactory  results  have  been  obtained  infecting  animals  with  living 
bacilli. 

Tuberculin  hypersensitiveness  differs  from  anaphylaxis  by  the  fact 
that  in  normal  animals  tuberculin  may  be  injected  in  large  or  small 
amounts,  at  long  or  short  intervals,  without  producing  hypersensi- 
tiveness, and  attempts  at  passive  transference  of  tuberculin  hyper- 
sensitiveness have  led  to  doubtful  results.  Baldwin  has  been  unable 
to  produce  transference,  or  passive  anaphylaxis,  from  tuberculous 
guinearpigs  to  healthy  ones,  and  also  from  rabbit  to  rabbit,  and  from 
rabbit  to  guinea-pig.  From  human  to  guinea-pig  the  results  were  very 
doubtful,  but  to  rabbit,  partly  successful.  But  another  difference 
bet^'een  anaphylactic  shock  and  tuberculin  hypersensitiveness  may 
be  mentioned.  The  former  phenomenon  appears  immediately  after 
an  injection,  while  in  the  latter  they  are  delayed  for  many  hours;  in 
the  former  there  is  a  marked  reduction  in  the  temperature,  etc.,  while 
in  the  latter  the  contrary  is  true. 

Specificity  of  the  Tuberculin  Reaction. — ^We  have  seen  that  tuber- 
cuUn  produces  obvious  effects  only  in  the  infected  organism.  The 
question  then  arises  whether  the  reaction  it  produces  is  strictly  specific. 
Many  workers  have  found  that  tuberculous  animals  react  to,  and  may 
even  be  killed  by,  the  injection  of  any  foreign  bacterial  protein  of  non- 
tuberculous  origin  in  the  same  manner  as  by  tuberculin.  In  human 
beings  there  was  also  found  hypersensitiveness  to  non-tuberculous 
extracts  from  bacilli  closely  resembling  the  h^Tpersensitiveness  induced 
by  tuberculin.  Even  the  cutaneous  tuberculin  reaction  can  be  pro- 
duced by  non-tuberculous  toxins  inoculated  in  the  same  manner  as 
tuberculin  is  applied  in  the  von  Pirquet  and  other  tests. 

The  changes  in  reactivity  to  tuberculin  may  be  induced  by  non- 
tuberculous  proteins  and  toxins.  The  general  reaction,  the  fever,  with 
concomitant  subjective  symptoms,  such  as  headache,  anorexia,  etc., 
also  the  local  reaction  at  the  site  of  the  inoculation,  and  finally  even 
the  so-called  "focal  reaction"  manifesting  itself  in  the  tuberculous 
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lesion,  have  all  been  produced  by  non-tuberculous  substances.  More 
recently  R.  Schmidt^  found  that  parenteral  milk  injections  are  often 
followed  in  tuberculous  subjects  by  general,  and  focal  reactions  which 
cannot  be  distinguished  from  those  produced  by  tuberculin.  On 
the  other  hand,  tuberculin  has  been  known  to  produce  these  reactions 
in  patients  suffering  from  leprosy,  syphilis,  etc.  The  suggestion  that 
this  does  not  militate  against  the  specificity  of  the  tuberculin  reaction, 
because  these  diseases  may  be  combined  with  tuberculosis,  does  not 
explain  ever>'  case. 

It  has  also  been  found  by  Mettetal,^  and  others,  that  individuals 
who  react  to  tuberculin  also  react  in  almost  the  same  fashion  to  saline 
solutions,  which  would  indicate  that  it  is  not  necessarily  the  specific 
bodies  in  the  tuberculin  which  are  responsible  for  the  fever,  malaise, 
etc.  At  any  rate,  tuberculin  is  not  the  only  substance  that  produces 
these  phenomena  in  tuberculous  individuals. 

Autopsy  control  has  not  cleared  up  the  problem.  There  have  been 
reported  cases  in  which  a  positive  reaction  was  obtained  during  life, 
but  no  tuberculous  lesions  could  be  discovered  on  careful  dissection 
of  the  body  after  death,  and  the  reverse.  In  cattle  it  was  found  that 
only  85  to  90  per  cent  of  those  reacting  to  tuberculin  show  tuberculous 
changes  on  dissection  after  slaughter,  while  10  per  cent  of  those  which 
do  not  react  show  tuberculous  changes  in  some  organs.  These  facts 
have  important  bearings  on  the  problems  presented  by  tuberculin  as 
a  diagnostic  agent  and  will  be  more  fully  discussed  later  on. 

Another  problem  arises  when  changed  reactivity  to  tuberculin  is 
found.  Does  it  invariably  indicate  that  the  body  is  at  the  time  har- 
boring living  and  virulent  tubercle  bacilli?  Do  individuals  who  have 
at  one  time  passed  through  a  tuberculous  infection,  but  in  whom 
the  lesion  has  completely  cicatrized,  also  show  hypersensitiveness  to 
tuberculin?  To  the  first  question  we  have  a  positive  answer:  Many 
healed,  cicatrized,  and  calcified  tuberculous  lesions  have  been  found 
to  harbor  virulent  bacilli,  as  has  been  proved  experimentally.  These 
bacilli  are,  in  fact,  responsible  for  acute  exacerbations  observ^ed  in  quies- 
cent and  latent  tuberculosis;  they  may  also  be  held  responsible  for 
the  onset  of  the  average  case  of  phthisis  in  adults,  as  will  be  shown 
elsewhere.  But  what  is  of  more  importance  is  whether,  once  acquired, 
the  tuberculin  hj'persensitiveness  remains  throughout  the  life  of  the 
individual.  This  is  a  problem  which  has  not  yet  been  investigated 
to  an  extent  as  to  warrant  a  positive  answer. 

Outside  of  such  theoretical  considerations,  these  problems  have 
great  practical  bearings  on  the  utility  of  tuberculin  as  a  diagnostic 
agent,  which  is  discussed  in  Chapter  XIX. 

»  Deutach.  Arch.  f.  klin.  Med..  1920, 131,  1. 

•  Valeur  de  la  tuberculine  dans  la  diagnostic  dc  la  tuberculose  do  la  p^cmi^^e  onfanoe, 
Thdae  de  Paris.  1900. 


CHAPTER  II. 
TUBERCULOUS  INFECTION. 

The  Problems  of  Infection.— With  the  discovery  of  the  tubercle 
bacillus  in  1882  it  was  at  once  concluded  that  practically  all  the 
problems  of  phthisiogenesis  had  been  settled.  The  infective  agent, 
the  bacillus,  enters  the  human  body,  implants  itself  in  some  tissue; 
by  its  growth  and  metabolic  processes  it  produces  toxic  symptoms 
and,  causing  caseation  and  liquefaction,  destroys  \dtal  organs,  etc. 
With  this  knowledge,  it  was  thought  that  the  prevention  of  the  disease 
had  been  reduced  to  simple  principles:  The  destruction  of  the  bacilli 
wherever  found,  and  the  prevention  of  their  entry  into  the  human 
body,  when  attempts  at  their  destruction  fail  for  any  reason. 

To  destroy  the  bacilli  it  was  necessary  to  ascertain  all  the  places 
where  they  are  found  in  Nature.  This  was  apparently  an  easy  matter. 
We  know  that  the  tubercle  bacillus  is  a  strict  parasite,  living  and 
multiplying  only  in  the  human  and  animal  body.  Investigations  by 
Sander  tend  to  show  that,  within  certain  limits,  they  can  proliferate 
on  vegetable  media  during  the  hot  summer  months,  but  it  is  problem- 
atical whether  this  mode  of  life  explains  any  infection  in  man.  After 
the  facts  gathered  by  careful  investigators  are  taken  into  considera- 
tion, there  is  no  doubt  that  the  only  suitable  soil  for  life,  growth  and 
multiplication  of  this  bacillus  is  the  animal  body,  and  that  the  secre- 
tions and  excretions  of  diseased  persons  and  animals  are  the  only 
means  of  disseminating  the  disease. 

We  have  shown  that  bacteriologists  have  distinguished  at  least 
four  main  types  of  pathogenic  tubercle  bacilli:  the  human,  the  bovine, 
the  avian,  and  the  reptilian.  Practical  experience  has  shown  that  the 
last  two  types,  those  of  birds,  and  of  cold-blooded  animals,  play  no 
role  in  the  epidemiology  of  tuberculosis  in  human  beings,  at  least 
not  a  very  significant  role.  There  are  consequently  left  the  human 
and  bovine  types  to  be  considered  as  etiologically  important  in  tuber- 
culosis in  human  beings. 

Careful  investigations  by  Theobald  Smith,  William  H.  Park,  A.  S. 
GriflSth,  Eraser,  The  British  Royal  Commission,  The  German  Imperial 
Health  Board,  and  others,  have  shown  that  more  than  99  per  cent  of 
phthisis  in  adults,  and  about  85  to  90  per  cent  of  serious  tuberculous 
disease  in  children  arc  due  to  the  human  tyi>e  of  bacillus;  that  the 
bovine  tj-pe  is  found  in  about  10  per  cent  of  tuberculosis  in  children, 
and  in  pulmonary  tuberculosis  in  adults  this  type  is  so  exceptional 
as  to  make  each  case  worthy  of  careful  reporting.     It  also  appears 
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from  the  evidence  thus  far  gathered  that  tuberculosis  in  children  due 
to  bovine  bacilli  is  mostly  of  the  milder  forms  of  the  disease — surgical 
tuberculosis,  of  the  glandular  systems,  especially  of  the  thoracic  and 
the  abdominal  glands,  of  the  joints,  bones,  and  skin.  In  other  words, 
the  diseases  caused  by  the  ingestion  of  bacilli  with  milk  from  tubercu- 
lous cows  are  not  of  great  significance,  except  perhaps  in  infants,  when 
compared  with  the  immensity  of  the  problems  presented  by  infections 
with  the  human  type  of  bacilli,  causing  phthisis  in  adults,  and  most 
cases  of  fatal  tuberculosis  in  infants. 

For  these  reasons,  some  authors  have  stated  that  bovine  infections 
may  be  disregarded;  only  infection  with  bacilli  acquired  through  the 
entry  of  tubercle  bacilli  which  have  been  incubated,  so  to  say,  in 
tuberculous  human  beings,  is  to  be  combated,  if  phthisis  is  to  be  eradi- 
cated at  all.  The  corollary  to  be  drawn  is  that  the  sources  of  the 
tubercle  bacilli  are  mainly  human  consumptives. 

Mutation  of  the  Types  of  Bacilli.— Further  study  has,  however, 
complicated  this  problem.  It  has  been  suggested  by  many  authors, 
notably  Orth,^  Rabinowitsch,  Beitzke,  Much,  and  others,  that  bovine 
bacilli,  remaining  in  the  human  body  for  a  long  time,  and  adapting 
themselves  to  the  surroundings,  may  acquire  the  characteristics  of  the 
human  type,  a  kind  of  biological  transformation  of  type,  or  mutation. 
It  is  clear  that  in  our  attempts  at  eradication  of  phthisis  this  problem 
is  of  immense  importance.  The  10  per  cent,  or  more,  of  children  in 
civihzed  countries  who  are  infected  during  childhood  with  milder 
forms  of  tuberculosis  thus  harbor  the  bovine  bacilli  within  their 
bodies  for  many  years,  during  which  time  they  adapt  theiBselves  to 
the  surroundings  within  the  human  body,  and  when  they  cause  phthisis 
in  the  adult  we  find  them  with  the  characteristics  of  the  human  type. 

In  support  of  this  assertion  it  was  shown  that  very  often  "  SitypicaV' 
bacilli  are  found  in  cases  of  tuberculosis;  they  are  microorganisms 
which  cannot  be  classed  \\ith  either  the  human,  or  the  bovine  type. 
They  have  been  called  **  transitional' '  types;  types  which  may  have 
been  originally  bovine,  but  after  sojourning  in  the  human  body  for 
some  time,  are  on  the  way  to  acquiring  traits  of  human  bacilli. 

The  British  Royal  Commission  says  in  this  connection  that  they 
"  are  inclined  to  regard  transmutation  of  the  bacillary  t.v'pe  as  exceed- 
ingly difficult,  if  not  impracticable,  of  accomplishment  by  laboratory 
procedure;  though  in  view  of  certain  instances  in  which  we  obtained 
from  one  and  the  same  human  body  both  types  of  bacillus,  we  are  not 
prepared  to  deny  that  transmutation  of  one  type  into  another  may 
occur  in  Nature."  "Direct  experiment  has  not  succeeded  in  proving 
that  a  tubercle  bacillus  of  given  type  can  be  transformed  into  one  of 
another  type  by  being  made  to  reside  in  the  body  of  a  new  host  in 
which  tuberculosis,  when  it  occurs  naturally,  is  caused  by  the  latter 
t^pe  of  bacillus,"  says  Cobbett.^     Arloing,  Marcus,  Rabinowitsch, 

»  Drei  Vortrage  Uber  Tuberkulose,  Berlin,  1913. 

*  The  Causes  of  Tuberculosis,  London,  1917,  p.  368. 
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Sorgo,  Musemeier,  Dammann,  and  especially  Lowenstein/  claim  to 
have  been  able  to  produce  changes  in  the  morphological  and  cultural 
characters,  and  in  the  virulence  of  bacilli  by  passage  through  various 
animals,  or  cultivating  them  in  different  media.  But  Park  and  Krum- 
wiede^  say:  "We  have  carefully  examined  the  reports  of  numerous 
workers  on  this  point,  and  cannot  admit  that  the  evidence  for  the  trans- 
formation of  type  is  complete."  Theobald  Smith,  after  studying  the 
evidence,  also  arrives  at  the  conclusion  that  "in  general  the  results  of 
these  passages  have  been  negative,  so  far  as  any  recognizable  modifi- 
cation of  type  is  concerned."  Park's  suggestion  that  the  change  in 
type  observed  after  passing  through  a  series  of  animals  is  due  to  addi- 
tional bovine  infection  has  a^eat  deal  in  its  favor.  As  has  been  shown 
by  Cobbett,'  the  more  the  conditions  for  carrying  out  such  researches 
are  made  to  approach  the  ideal,  the  rarer  become  the  instances  of 
apparent  modification  of  t>'pe.  Cases  in  which  both  types  were  found 
in  human  beings  have  been  reported. 

We  are  therefore  justified  in  concluding  with  Park  and  Krumwiede 
that  "  the  two  types  are  probably  different  due  to  residence  in  different 
hosts  over  long  periods  of  time,  and  as  such  are  stable.  The  evidence 
of  rapid  change  is  incomplete  and  inconclusive."  In  the  human 
disease  the  stability  of  type  is  apparently  beyond  question.  Some 
cases  have  been  followed  for  long  years  and  the  type  of  the  bacillus 
has  been  found  to  be  unaltered.  Weber  and  Steffenhagan  have  fol- 
lowed for  ten  and  a  half  years  a  case  of  surgical  tuberculosis  and  always 
found  bovine  bacilli,  without  changing  their  typical  characteristics. 

However,  the  weight  of  evidence  is  in  agreement  with  Cobbett* 
to  the  effect  that  if  transformation  of  type  does  not  occur  in  our 
laboratory  experiments  which,  prolong  them  how  we  will,  are  neces- 
sarily limited  in  time,  it  does  not  follow  that  an  exceedingly  slow  modi- 
fication of  type  does  not  take  plac*e  when  a  suitable  change  of  host 
occurs,  as  for  example  when  bovine  tubercle  bacilli  take  up  their  resi- 
dence for  several  generations  in  man,  pig,  or  horse.  Such  a  change  is 
perhaps  dimly  indicated  in  some  of  the  experiments  with  viruses  of  the 
bovine  type  taken  from  these  species.  This  slow  alteration,  which 
appears  probable  (though  the  actual  evidence  for  its  existence  is  very 
slender)  is,  if  it  occurs  at  all,  of  a  magnitude  altogether  different  from 
that  of  the  more  or  less  sudden  and  complete  changes  of  t>'pe  which 
have  appeared  in  some  of  the  passage  experiments.  But  such  slow 
changes  hinted  at  here  are  of  little  more  than  theoretical  importance. 

On  the  other  hand,  Hrownlee,*  taking  into  consideration  that  the 
frequency  with  which  bovine  tuberculosis  occurs  decreases  with  age 

*  VorlesuiiKcu  uIkt  Tuberkulose,  Jena,  1920,  p.  80. 

*  Tr.  Sixth  Ann.  Meet.  Nat.  Assn.,  Study  and  Prevent.  Tul)orc..  1910,  p.  322;  Jour. 
Mod.  Research,  1911,  20,  313;  1912.  22.  109. 

»  Loc.  cit.,  p.  367. 

*  Ibid.,  p.  369. 

*  An  Investigation  into  the  Epidemiology  of  Phthisis  in  Great  Britain  and  Ireland, 
Part  III,  London,  1920.  p.  56. 
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(see  p.  33),  is  inclined  to  the  opinion  that  "the  evidence  strongly 
suggests  that  in  the  human  laboratory  a  change  from  the  bovine  to 
the  human  type  takes  place.  This  is  rendered  more  probable  by  the 
fact  that  when  bovine  bacilli  have  been  injected  into  horses  and  dogs 
changes  in  the  character  of  the  organisms  associated  with  the  loss  of 
some  of  the  characteristics  peculiar  to  the  bovine  type  of  organisms 
have  been  observed."  He  also  suggests  the  possibility  that  bovine  and 
human  tubercle  may  be  modifications  in  two  directions  of  an  organism 
standing  somewhere  between.  It  is  also  possible  that  the  organism 
may  have  an  independent  existence,  that  is  to  say,  may  live  sapro- 
phytically  outside  the  body  under  conditions  not  at  present  imderstood. 
A  well  known  example  of  this  kind  is  the  streptococcus,  which  is  a 
notoriously  delicate  organism  when  grown  under  laboratory  conditions, 
but  which  is  ubiquitous. 

The  weight  of  evidence  is,  however,  in  favor  of  human  phthisis  being 
due  almost  exclusively  to  human  bacilli,  and  that  infection  during 
childhood  with  bovine  bacilli  cannot  be  held  responsible  for  phthisis 
in  the  adult,  because,  so  far,  it  has  not  been  proved  that  mutation  of 
one  type  into  another  takes  place. 

The  source  of  the  baciUi  causing  phthisis  in  the  advU,  and  serums  or 
fatal  tuberculosis  in  infants  or  children,  appears  to  be  the  tuberculous 
man  who  expectorates  myriads  of  bacilli  fit  for  entering  healthy  persons 
and  causing  disease. 

The  Channels  of  Entry  of  the  Tubercle  Bacilli.— In  our  attempts  at 
prevention  of  tuberculous  disease  we  must  be  first  definitely  informed 
on  the  channels  through  which  these  microorganisms  enter  the  human 
body.  To  the  average  person,  lay  or  medical,  who  has  informed  him- 
self from  current  popular  literature,  this  question  has  been  answered 
satisfactorily.  If  the  bacilli  are  derived  from  human  sources,  they  have 
usually  been  inhaled,  and  exceptionally  ingested;  if  from  bovine 
sources,  they  have  been  ingested. 

But  it  may  be  stated  without  fear  of  meeting  contradiction  from 
competent  sources  that  this  problem  has  not  yet  been  solved  to  the 
satisfaction  of  all  who  are  entitled  to  an  opinion.  Romer,^  one  of  the 
most  active  experimental  workers  in  the  field  of  tuberculosis,  and  one 
of  the  best  qualified  to  speak  authoritatively,  says  that  none  of  the 
given  channels  of  entry  of  the  tubercle  bacilli  is  alone  sufficient  to  adequxitely 
solve  all  the  problems  presented  by  tuberculous  infection. 

Obviously  there  are  four  portals  of  entry  which  are  to  be  mentioned 
as  possible: 

1.  Inoculation  into  the  skin  or  mucous  membranes. 

2.  Inhalation  through  the  respiratory  passages,  or  aerogenous  infec- 
tion. 

3.  Ingestion  through  the  digestive  tract,  intestinal  infection. 

4.  Germinative,  or  placental  infection,  the  bacilli  being  derived  from 
the  parents  before  the  birth  of  the  individual. 

»  Handb.  d.  Tuberkul.,  1.  247. 
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Inoculation  and  Contact  Infection. — Considering  the  ubiquity  of 
the  tubercle  bacilli,  the  skin  should  be  the  most  common  channel  of 
entry  of  these  germs  into  the  body.  The  transfer  of  germs  from  hand 
to  hand,  and  from  hand  to  mouth,  is  very  difficult  to  avoid  when  it  is 
borne  in  mind  that  every  individual  living  in  a  civilized  community 
must  come  in  contact  with  tubercle  bacilli  in  his  daily  routine  life. 
Palmer^  enumerated  the  chances  of  acquiring  a  communicable  disease 
by  contact  and  he  mentions  one  hundred  and  nineteen  points  of  con- 
tact, from  touching  of  door-knobs,  faucets,  various  eating  utensils,  and 
money,  to  handshaking,  receiving  newspapers,  touching  telephone 
directories,  saliva-moistened  street  car  transfers,  etc.  J.  B.  Rogers' 
found  experimentally  that  such  objects  as  gauze  used  to  cover  the 
mouth  when  coughing,  pillow  cases  used  twenty-four  hours,  patient's 
hand,  spoons  used  by  patients,  magazine  covers  picked  up  indiscrimi- 
nately from  the  wards,  and  door-knobs  frequentl>  handled  by  patients, 
are  contaminated  by  virulent  tubercle  bacilli.  On  the  other  hand, 
other  workers  along  these  lines  have  found  that  the  dangers  of  infection 
in  this  manner  are  rather  remote.' 

Inoculation  of  tubercle  bacilli  into  the  skin  and  mucous  membranes 
may  cause  disease.  This  has  been  proved  beyond  any  doubt  experi- 
mentally and  clinically.  Inoculated  tuberculosis  is  most  virulent  on 
virgin  soil,  as  is  observed  in  animal  experimentation,  and  in  infants 
who  have  thus  been  infected  during  ritual  circumcision  as  practiced 
by  orthodox  Jews,  of  which  many  cases  have  been  reported,  notably 
by  Arluck,  Bernhardt,  Winocouroff,  Holt,  and  others.  Local  tuber- 
culous lesions  have  also  been  observed  to  result  from  infections  acquired 
by  surgeons,  anatomists,  pathologists,  veterinarians,  butchers,  etc. 
But  there  are  more  curious  ways  in  which  this  mode  of  infection  has 
been  observed  to  occur.  Deneke,  Moro,  and  others,  report  cases  in 
which  children  have  been  inoculated  with  tubercle  bacilli  while  break- 
ing sputum  receptacles.  There  have  also  been  reported  infections 
acquired  while  tattooing  (Ernst),  while  piercing  the  ears  in  girls,  the 
needle  being  moistened  with  the  saliva  of  a  tuberculous  individual 
(Grosser,  Grossmann,  Patzold),  by  h\TX)dermic  needles,  etc. 

Inoculation  of  tubercle  bacilli  into  susceptible  animals,  and  human 
infants,  produces  a  fatal  bacteremia,  as  a  rule,  but  in  adults  only  a 
local  lesion  at  the  point  of  entry  of  the  germs  results.  The  reasons  for 
these  differences  will  be  discussed  later  on.  On  the  other  hand,  when 
considering  cutaneous  skin  affections,  such  as  the  various  clinical 
forms  of  lupus,  or  the  so-called  tubercuHdes,  it  must  not  be  hastily 
concluded  that  they  are  invariably  acquired  by  inoculation.  As  will 
be  shown  later  on,  while  discussing  hematogenous  and  lymphogenous 
infection,  the  germs  are  usually  brought  there  by  the  blood  or  lymph 
stream. 

>  Am.  Jour.  Pub.  Health.  1919,  9,  267. 

«  Am.  Jour.  Pub.  Health.  1920.  10.  345;  Jour.  Am.  Med.  Assn..  1920.  76,  1690. 

*  See  Brown,  Petroff  and  Pasquera:  Am.  Rev.  of  Tul>erculosis,  1919.  3.  621. 
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Tmnwulty  of  the  Skin.— Contact  infection,  even  though  it  may 
occur,  is  not  of  great  importance  in  phthisiogenesis.  Of  all  the  organs, 
the  skin  appears  to  be  the  least  vulnerable  to  tuberculosis,  as  has  been 
shown  by  Lewandowsky.^  Its  low  temperature,  as  well  as  its  chemical 
and  anatomical  structure  appear  to  offer  unfavorable  conditions  for 
the  growth  and  proliferation  of  tubercle  bacilli;  in  fact,  there  is  strong 
evidence  that  it  offers  vigorous  resistance  to  tuberculous  infection. 
Facts  gathered  from  comparative  pathology  show  that  animals  known 
to  be  very  susceptible  to  tuberculosis  have  only  rarely  skin  lesions. 
Tubercle  bacilli  may  penetrate  the  normal  animal  skin  and  produce 
visceral  tuberculosis  without  leaving  any  traces  on  the  skin  itself. 
Although  Takeya  and  Dold  state  that  they  could  always  find  tuber- 
culous changes  at  the  point  of  entry,  C.  Frankel,  Courmont  and  Andr6, 
Lesieur,  Babes,  and  others,  report  the  contrary.  Babes  and  Frankel 
found  tubercle  bacilli  in  the  lymph  vessels  of  the  subcutaneous  tissues 
four  to  forty-eight  hours  after  rubbing  the  germs  into  the  skin  of 
animals,  which  shows  clearly  that  they  may  penetrate  the  skin  without 
damaging  it. 

The  immunity  of  the  human  skin  is  also  evident  from  the  fact  that, 
though  exposed  to  infection  more  than  any  other  organ,  it  is  but 
rarely  tuberculous.  Indeed,  tuberculous  skin  diseases  are  very  rare 
in  phthisical  patients  who  can  hardly  avoid  inoculation.  It  is  the 
consensus  of  opinion  that  the  various  tuberculides  seen  in  tuberculous 
patients,  especially  children,  such  as  the  papulo-necrotic  tuberculides, 
lichen  scrofulosorum,  erythema  induratum,  sarcoid,  etc.,  are  mani- 
festations of  reactions  of  skin  hypersensitiveness  of  tuberculous  indi- 
viduals, brought  about  by  dead  bacilli  carried  by  the  blood  and  lymph 
streams.  Other  tuberculous  skin  diseases,  such  as  the  various  forms  of 
lupus,  etc.,  even  when  due  to  local  infection,  as  is  the  case  with  tubercu- 
losis verrucosa  cutis,  etc.,  may  disfigure,  but  they  nevertheless  run 
a  mild  course,  hardly  ever  leading  to  fatal  termination  by  extension 
of  the  disease  to  \isceral  organs.  Moreover,  the  skin  lesions  them- 
selves remain  localized  for  many  years  without  showing  any  pronounced 
tendency  to  extension.  When  compared  with  the  skin  lesions  ot  ter- 
tiary svT^hilis,  which  tend  to  spread  and  destroy,  it  is  clear  that  tuber- 
culosis of  the  skin  is  a  rather  mild  disease.  "The  skin  is  not  a  culture 
medium  for  the  tubercle  bacillus,  it  does  not  permit  it  to  grow  and 
proliferate,''  says  Lewandowsky.  Microscopically,  this  is  confirmed 
by  the  paucity  of  tubercle  bacilli  in  most  tuberculous  lesions  of  the 
skin.  It  must  also  be  mentioned  in  this  connection  that  various 
investigators  have  found  that  a  large  proportion  of  skin  lesions  are 
caused  by  bovine  tubercle  bacilli,  which  were  isolated  in  pure  culture 
from  lesions  of  certain  forms  of  lupus  vulgaris. 

Available  evidence  thus  tends  to  show  that  infection  through  the 
skin  is  hardly  of  any  importance  in  the  etiology  of  tuberculosis  of 

»  Die  Tul)erkulose  der  Haut,  Berlin,  1916,  p.  32. 
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visceral  organs,  notably  the  lungs.  As  will  be  shown  later  on,  even 
in  cases  in  which  a  tuberculous  skin  disease  terminates  fatally  with 
symptoms. of  miliar^'  tuberculosis,  it  is  usually  due  to  a  reactivation 
of  dormant  lesions  in  the  glands,  or  lungs. 

Infection  by  Inhalation  of  the  Bacilli.— That  the  virus  of  tubercu- 
losis is  inhaled  with  the  inspired  air  has  been  asserted  for  centuries 
by  physicians,  and  Villemin  suggested  this  mode  of  infection  after 
his  experimental  investigations.  But  Koch  and  his  pupil  Comet' 
were  the  first  to  prove  that  dust  containing  tubercle  bacilli  derived 
from  desiccated  sputum  is  highly  infectious  to  guinea-pigs.  Comet's 
experiment  with  dried  sputum  scattered  over  a  carpet  on  which  the 
animals  were  compelled  to  live  while  the  carpet  was  often  swept  with 
a  stiff  broom,  has  remained  classical,  and  is  often  quoted  as  proving 
conclusively  the  dangers  lurking  in  dried  sputum  in  the  average  dwell- 
ing inhabited  by  careless  consumptives.  On  the  basis  of  such  experi- 
ments rested  the  entire  inhalation  h>T)othesis  of  tuberculous  infection. 

The  fact  that  diffuse  daylight,  especially  sun-rays,  kills  tubercle 
bacilli,  and  soon  renders  them  avirulent,  would  largely  exclude  infec- 
tion through  sputum  deposited  in  the  street  and  in  large,  bright  sunny 
rooms.  But  the  average  consumptive,  derived  as  he  is  from  the  poorer 
strata  of  population,  and  li\'ing  in  a  squalid  dwelling,  lacking  sufficient 
light,  may  deposit  sputum  which  retains  its  vimlence  for  a  long  time. 

Many  valid  objections  have  been  raised  against  the  theory  that 
desiccated  tuberculous  sputum  is  the  main  source  of  infection  in  man. 
Fliigge,^  and  many  others,  have  shown  that  in  the  ordinary  course 
of  human  events  things  are  not  as  simple  as  stated  by  Cornet  and 
Koch.  The  experiments  with  the  carpet  are  not  altogether  analogous 
to  the  conditions  found  in  human  dwellings,  and  by  no  means  prove 
that  infection  is  acquired  mainly  through  the  inhalation  of  dust  laden 
with  dried  tuberculous  sputum,  b'uch  large  quantities  of  sputum  as 
were  used  by  Cornet  in  his  experiments  on  guinea-pigs  are  exceedingly 
rarely,  if  ever,  found  in  the  most  squalid  of  dwellings.  It  is  also 
doubtful  whether  dust  laden  with  virulent  tubercle  bacilli  is  often 
raised  to  the  height  of  the  human  head  to  be  inhaled  in  sufficient 
amount  to  infect,  even  while  the  floor  is  being  swept. 

In  fact,  further  investigations  by  Fliigge,  Neisser,  Kohlisch,  and 
others  have  not  yielded  the  same  results  as  those  reported  by  Koch, 
Cornet,  and  their  followers.  It  was  found  that  in  houses  inhabited 
by  consumptives  the  sputum  deposited  on  the  floors  is  not  often 
perfectly  drie<l  and  thinly  pulverized,  capable  of  rising  with  the  dust 
to  the  height  of  five  or  more  feet  from  the  ground.  Moreover,  con- 
ditions in  unsanitary  homes  are,  as  a  rule,  not  conducive  to  dr>^ing 
the  sputum  soon  after  it  has  been  eliminated  by  the  consump- 
tive. And  if  it  takes  time  to  dry,  it  must  be  remembered  that  the 
bacilli  lose  their  vimlence  within  ten  days,  owing  to  putrefactive  pro- 

»  Verhandl.  Berl.  med.  Gesellsrh.,  1899,  30.  91. 

«  Ztachr.  f.  Hyg.  u.  Infcctionskraukh..  1909,  30.  107. 
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cesses  on  the  floors  of.  filthy  houses,  and  the  diflFuse  light  which  acts 
during  the  day,  or  artificially,  during  the  night.  It  is  also  noteworthy 
in  this  connection  that  in  the  average  house  there  are  no  air  currents 
strong  enough  to  raise  the  dust  to  the  height  of  about  five  feet. 

It  may  seem  incredible,  yet  it  is  a  fact  that  it  is  exceedingly  rare 
to  find  a  house  where  proper  precautions  are  taken  as  to  expectoration 
in  which  the  collected  dust  shows  virulent  tubercle  bacilli.  Even  in 
houses  inhabited  or  frequented  by  consumptives — sanatoriums,  dis- 
pensaries, railroad  stations,  factories,  cars,  etc.-^no  dust  containing 
virulent  tubercle  bacilli  has  been  found  in  most  cases  investigated. 
Thus,  Kohlisch^  could  not  infect  guinea-pigs,  which  are  very  suscepti- 
ble, with  dust  collected  in  houses  inhabited  by  consumptives,  and  he 
concludes  that  it  has  no  significance  in  the  origin  of  tuberculous  disease. 
Wagner  collected  dust  in  a  sanatorium  at  Zurich,  in  such  places  in 
which  the  air  stream  could  have  dispersed  it,  and  injected  it  intra- 
peritoneally  into  guinea-pigs  and  found  that  in  only  3.5  per  cent  of 
cases  did  infection  take  place.  Brown,  PetroflF,  and  Pasquera  report 
about  dust  collected  by  a  vacuum  cleaner  from  a  large  rug  in  the  Ii\nng 
room  of  the  Trudeau  Sanatorium.  It  proved  negative  when  injected 
into  a  guinea-pig.  The  same  result  was  obtained~with  the  dust  from  a 
room  in  the  infirmary  occupied  by  a  patient  with  numerous  tubercle 
bacilli  in  the  sputum  and  a  cough  so  explosive  that  the  mouth  was 
rarely  covered.  They  also  collected  dust  before  the  daily  cleaning  by 
swabbing  with  sterile  swabs  the  bed,  tables,  chairs,  bed  frames,  corners 
of  the  rooms  and  walls  near  the  patient.  The  swabs  were  washed  in 
sterile  broth,  the  washings  treated  with  normal  sodium  hydroxide, 
incubated  for  half  an  hour,  then  neutralized  with  normal  hydro- 
chloric acid,  centrifugalized,  and  the  sediment  divided  into  three  por- 
tions. One  was  inoculated  into  gentian  violet  media,  another  stained 
on  a  slide  for  microscopic  examination,  and  the  third  inoculated  sub- 
cutaneously  into  the  inguinal  region  of  guinea-pigs,  two  for  each  swab. 
In  all  twenty-four  animals  were  used.  All  the  slides  were  negative  as 
regards  tubercle  bacilli,  and  none  of  the  twenty-four  animals  showed 
any  signs  of  tuberculosis  when  carefully  examined  at  the  autopsy. 
The  dust  in  the  rooms  inhabited  by  two  tuberculous  patients  outside 
of  the  sanatorium  was  also  found  negative  for  tubercle  bacilli.  The 
same  was  true  of  the  mouth  pieces  of  the  telephone  used  by  patients 
at  the  sanatorium.  Dust  collected  in  the  streets  hardly  ever  shows 
the  presence  of  living  and  virulent  tubercle  bacilli. 

It  thus  appears  that  the  h^-pothesis  of  pulmonary  tuberculosis 
resulting  from  infection  brought  about  by  inhalation  of  bacilli  entering 
the  respiratory  passages  with  the  inhaled  air  during  respiration  is 
not  conclusively  proved.  Those  interested  in  this  particular  phase  of 
tuberculous  infection  may  find  ample  data  in  Calmette's-  most  recent 
work. 

»  Ztschr.  f.  Hyg.  u.  Infectionskrankh.,  1916.  81,  203. 

*  L'infectioQ  bacillaire  et  la  tuberculose,  Paris,  1920,  pp.  127-144. 


48 


m  iNFEcrtc 


Droplet  Infection.— It  is  obvious  that  though  itifection  through 
tht^  inhalation  ot"  iliist  containing  desiceatc^l  tuberculous  sputum  is 
unrloulitedly  passililc,  this  is  ni»t  the  only,  nr  the  most  cDnnnon.  mmic 
of  spfjiitaiiccjus  infection  of  huiiifio  beings  yn(k^r  ^'natural  eonditions/* 
and  many  ha\'e  niiiiutaincf!  that  in  the  vast  majority  of  cases  infec- 
tion is  acconlplishe^^  directly  from  one  person  to  another  The  moist 
droplets  eliminated  by  consumptives  wliile  speaking,  and  especially 
while  cougliing  and  sneezing,  ma\  be  inhaled  liy  persons  who  liap]>eu 
to  be  in  their  proximity,  Flugge'  and  his  followers,  who  have  d<jne 
considerable  cxptTinicntal  work  along  these  liues,  are  satisfiecJ  that 
under  natural  conditions  the  dissemination  of  tuberculosis  from  man 
to  man,  **  droplet  infeetiim/'  is  the  most  eomnain  mode. 

Careful  rcsearcii  has  shown  that  the  air  cxhalcil  by  consumptives 
during  onlinary  anri  ipiiet  breathing  is  free  from  tubercle  bacilli, 
but  the  m(»ist  droplets  eliminated  from  the  mouth  while  talking, 
coughing,  sneezing,  etc..  do  often  C4»ntain  tubercle  bacilli  which  may 
remain  floating  in  tlie  air  for  some  time.  Indee<lt  it  has  been  found 
that  the  litieilttirs  pnKligliufti.H  mav  thus  float  in  the  tiir  for  live  hours. 
In  various  parts  of  a  large  hall  Lasehtsehenko^  jilaeed  Petri  ilishes 
containing  culture  media,  lie  then  washe4l  his  mouth  with  a  suspen- 
sion of  Hacillii,H  pradiffifmtjf,  a  microorganism  which  is  not  fouuii 
naturally  in  the  air,  anri  whieh  may  be  easily  identifie<!.  Alter  deliver- 
ing a  s]>cech,  he  proceeckHl  to  collect  the  dislies  and  placed  them  in  an 
incubator.  Many  nf  the  culture  meflia  in  the  dishes  showed  excellent 
growt h  of  the  bacteria,  ( »ordon^  re()eated  this  cx]>crimeht  and  obtained 
the  same  results. 

Tlie  ]>robIeins  of  dro]>lct  infe<  titm  are  many,  and  it  may  be  said 
that  no  agreement  has  yet  Ijcen  arrived  at  by  all  wlnj  are  entitlwl  to 
an  opinion.  Experimentally  it  has  bet*n  shown  that  when  a  tuberculous 
patient  coughs  at  a  cover-glass,  bacilli  are  founrl  on  the  slide  in  a  vari- 
able propoiiicm  of  cases.  It  seem^i  that  in  order  that  the  bacilli  sliould 
be  dcpt»sit*^d  on  the  cover*glass  it  most  l>c  held  close  to  the  mouth  of 
the  fmticnt.  Some  authors  found  that  while  when  held  40  tt*  80  cm. 
away  fnmi  the  patient's  mouth  HO  per  cent  of  the  cover  glasses  show 
tubercle  l>acilli  microsropi*  ally ;  no  bacilli  are  dcjMisited  when  it  is 
held  iine  meter  or  tnore  away  from  the  mouth  of  the  patient.  Hngel- 
mann  showed  that  when  the  slide  is  held  at  the  sirle  of  the  patient*s 
face,  negative  results  are  o}»tained  even  when  the  distance  is  but 
30  cm,  from  the  patient's  face.  In  this  country  J.  H.  Rog€*rs  ol>taiued 
positive  results  at  a  tlistanep  of  fiftec*n  in(*hcs,  but  Brown,  Petrotf  and 
Pas<|ucra  met  with  failure  while  making  somew  hat  similar  experiments. 

l*laeing  susceptible  animals  before  consumptives  is  another  ex|ieri- 
mental  method.     Fhigge  innuobilized  guinea-pigs  and  hail  tuberculous 


'  Die  VcrbrvituniCHWpiHe  un4  BekftmpfutMi  der  Tuberkuloae  atif  Grutid  expcrimoQiellcr 
Untermichtingi^n.  LciijaiR,  1908. 

*  Zl«»chr,  f,  Hyg.,  I8m».  30.  125, 

•  SuppL  Auu.  Report  Med.  Uff.  Loc.  Govt.  Board,  1902-3,  p.  425, 
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patients  cough  directly  into  their  mouths.  The  pigs  became  tuberculous 
in  6  out  of  25  cases.  Moller  had  tuberculous  patients  cough  at  guinea- 
pigs  daily  for  several  weeks,  and  in  2  out  of  14  cases  was  tuberculosis 
thus  transmitted. 

These  experiments  were  apparently  more  often  positive  than  in  the 
case  of  experimental  infection  with  dust  containing  desiccated  tuber- 
culous sputum,  and  Fliigge  and  his  followers  conclude  that  this  mode 
of  infection  is  the  most  important  under  natural  conditions. 

But  even  these  experiments  are  open  to  question.  The  animals 
were  held  tightly  for  hours,  directly  exposed  to  the  faces  of  the  con- 
sumptives who  coughed  directly  into  their  open  mouths.  Such  ex- 
posure never  occurs  in  human  beings,  except  perhaps  in  cases  of 
tuberculous  mothers  holding  their  crying  babies  on  their  arms,  and 
coughing  directly  into  their  open  mouths,  which  may  be  observed  now 
and  then  among  certain  classes,  but  after  all  cannot  be  considered 
very  common. 

A  somewhat  analogous  experiment  among  humans  was  made  by 
F.  Hamburger.*  He  placed  a  feeble-minded  boy,  aged  nine  years,  in 
a  room  in  which  three  tuberculous  girls  lived.  Because  of  the  mental 
state  of  the  boy,  the  girls  avoided  him  and  never  came  into  close 
contact  with  him.  And  he  remained  free  from  tuberculous  infection, 
as  shown  by  the  negative  tuberculin  reaction,  for  seven  months.  On 
the  other  hand,  in  a  room  in  which  a  tuberculous  patient  was  harbored, 
four  children,  aged  two,  four,  five  and  ten  years  respectively,  were 
brought  in.  Within  four  weeks  all  the  four  children,  who  before  coming 
into  the  room  with  the  tuberculous  patient  were  tuberculin  negative, 
showed  a  positive  reaction  to  tuberculin.  A  somewhat  similar  observa- 
tion was  made  by  Hess  in  an  infant  asylum  in  New  York  City  where  a 
tuberculous  nurse  thus  infected  several  infants  in  a  ward  in  which  she 
was  stationed. 

Even  conceding  that  droplet  infection  is  an  important  mode  of 
transmission  of  tuberculosis,  it  must  be  realized  that  it  depends  on 
many  factors  which  are  not  always,  or  even  often,  operative.  When 
a  healthy  person  is  at  a  distance  of  three  feet  from  the  coughing  patient, 
the  droplets  will  not  reach  far  enough  to  become  a  possible  infective 
agent,  excepting  perhaps  when  carried  by  air  currents.  Another 
important  factor  is  the  dose  of  the  bacilli  that  may  thus  be  inhaled. 
As  has  been  shown  elsewhere,  small  numbers  of  bacilli  are  easily  taken 
care  of  by  the  human  organism.  It  is  also  a  fact  that  tubercle  bacilli 
thus  eliminated  do  not  remain  floating  in  the  air  for  any  length  of  time, 
but  sink  to  the  floor,  where  they  are  soon  rendered  innocuous,  as  was 
already  mentioned. 

It  is  thus  obvious  that  only  when  contact  with  the  consumptive 
is  very  close,  intimate,  and  prolonged,  which  in  ordinary  life  occurs, 
as  a  rule,  only  in  mothers  with  suckling  infants,  or  between  husband 

1  Wien.  klin.  Wchnschr.,  1919,  32.  33. 
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and  \\'\h%  droplet  infection  niay  Fieeume  a  serious  menaee.  And  even 
in  these  teases  there  are  natural  salej^uanls, 

Coosideriiij^  the  evitlenee  tliiLs  far  brought  together  at  its  faee  value* 
it  appears  that  Inhalaikm  of  fhtJii  confainitig  fuhrrndtitt.'f  ifimtum,  or 
of  dro  piety  expelled  hi/  vothHuntptive,*<  irlnlf  talking,  cough  I  tig  ^  omi  .fneez- 
mg,  nmy  infcd  a  healthg  iwrmm,  pet  thr  endntre  that  the,w  are  the  mitst 
fre(pwnt  modf^'i  of  the  dhse  mi  nation  o/  tuhercultm^s  /.f  inmkfpiak. 

From  time  imnieninriat  i^hysiriiins  have  attrihuted  the  transmission 
of  infeetious  <liseases  to  the  inhalation  of  tlie  virus.  To  tlie  aneients 
"infeeticai"  meant  everything  that  rontaminates  the  air  (Infeetion, 
from  the  Latin  infect iojtem,  infcHm,  or  more  exact! \'  impregnated). 
This  has  notahly  heen  the  ease  with  the  endemic  diseases  of  ehildhoofl, 
and  for  a  long  time  yellow  fever,  typhoid,  typluis,  malaria,  relapsing 
fever,  huhonie  plague*  etc.,  were  all  considered  inlialatitm  diseases,  and 
proofs  were  at  ham!  to  substantiate  thest*  contentions.  Recently  more 
exact  stuthes  have  shown  conchisively  in  ^nnv,  and  with  a  high  degree 
of  jirohahility  in  others,  tliat  they  are  alt(»gether  transmitted  through 
the  ageray  of  certain  insects.  Indeed,  ph\  sicia ns  ot  a  few  generations 
ago  drew  analogies  Itetween  tul>ereulosis  and  malaria,  t\  pluis,  etc., 
showing  tluit  they  were  all  cause*t  by  the  inhalation  of  the  virus. 

Natural  Earners  against  Inhalation  Infection.  — Notwithstanding  the 
various  disharmonies  whieli  may  lie  fiiuml  in  the  structure  anrl 
iunetions  of  the  Imman  hody,  and  which  MetclinikolF  lias  so  cleverly 
enumerated  in  one  of  his  books,  the  respirators'  tract  is  provided  with 
a  most  wonderful  protective  apparatus  for  the  prevention  of  the 
entry  ami  im])lantatinn  of  barillt  in  the  flcciHT  respiratory  passages. 
Indeed,  no  i*rgan  in  the  hfwly,  exce[)ting  the  central  nerv<ms  system, 
is  httcil  <mt  with  Ijctter  safeguards  in  this  n*gariL 

The  Ijacilli  cannot  enter  the  lungs  with  ease.  Tlie  nasal  passages, 
niontli  and  tliroat  act  as  excellent  filters,  <letaining  the  inhaled  dust. 
Even  when  siane  microorganisnis  in  the  inhalcil  air  pass  all  the  bar- 
riers, the  nuicus  secret e<l  all  along  the  tract,  tlic  ciliated  epithelium, 
etc.,  soon  remove  them  as  f<>rcign  bodies,  when  necessary  assisted  by 
cough,  which  has  the  function  *>f  t^learing  the  lungs.  Investigations  of 
nornnd  lungs  have  shown  that  they  are  germ-free;  animal  inocula- 
tions matle  l>y  F.  Midler,  (roebel,  Klipstein,  BarteL  and  otiicrs,  have 
failed  to  reveal  any  pathogenic  microorganisms,  though  Diirck  found 
the  ctjutrary  to  be  true.  But  in  such  cases  it  has  been  suggested  that 
the  germs  reaehcnl  the  lungs  shortly  before  death  and  could  not  be 
expclltHl,  f>r  destnncf!  by  the  dying  tissues.  The  few  bacteria  which 
may  remain  within  fi>r  any  reason  are,  uiuler  normal  conditions,  well 
care*!  for  by  the  extensive  lynijjhatic  apparatus  which  surmunds  all 
the  bronchi  and  bloiMl vessels,  even  the  terminal  l>ronehii>les,  and  takes 
up  bacteria,  destroying  them  or  at  least  rendering  them  innt»cuous. 

From  animal  experiments,  eonducted  for  years,  Baemeister'  shows 

1  Die  Elnt^U'bimg  dcr  luciitichlichi'ii  Luiigfitpbthisc,  BiTliu,   1^14. 
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that  while  tubercle  I>adili  are  rarely  found  in  the  lun^s  of  animals 
i*oiiij>elled  to  inhale  duist  containing  the  ^enns,  he  never  ohserveil 
that  infection  of  the  noniiul  lung  was  caused  in  this  manner,  and  he 
ctmcludes  that  the  batilli  must  be  hindered  in  their  develoj>nient, 
destroyed,  or  carrial  awa\'  from  the  hujgs  by  the  l\  mph  and  blood 
stream*  There  is  no  reason  against  the  assumption  that  the  normal 
human  lung  acts  in  the  same  manner,  and  that  bacilli  which  may 
succeefl  in  penetrating  into  deep  air  \Tsiclcs  arc  removed  or  rlestroyed 
before  they  can  gain  a  foothold  and  cause  disease*. 

It  must,  however*  be  borne  in  mind  that  dnst  of  any  kind  may,  and 
at  times  does,  reach  the  huigs  with  the  inspired  air,  as  is  evident  from 
the  large  number  of  cases  of  pneuiuokoniosis  of  various  degrees. 
Tubercle  bacilli  may  likewise  be  brought  there  with  the  inspired  air 
or  with  dust.  But  whether  they  cause  disease  in  every  case  in  which 
they  reach  the  lungs  is  a  disputed  problem,  the  weight  of  evidence 
t>eing  against  such  a  contcntit>n-  Indceih  it  has  been  proved  that 
tuWrcle  bacilli  may  remain  aiivc  and  virulent  in  the  tracheobronchial 
glands  for  years  without  causing  disease,  or  even  changes  in  the  glands. 
Investigations  by  Bartel  and  Weichselbaum,  Harbitz,  and  others,  have 
shown  that  this  is  frequent  1\  the  case,  and  it  explains  the  latency  of 
tuberculosis  in  many  cases  (see  page  I4*i), 

That  tubercle  bacilli  on  mucous  membranes  dt>  not  invariably 
cause  disease  is  proved  b\^  another  fact.  These  microorganisms 
have  been  found  on  the  mucous  membranes  of  tlie  nose,  throat,  and 
mouth  of  healthy  individuals.  Xoblc  W,  Joncs^  found  them  in  the 
nasal  cavities  of  healthy  persons  in  the  ordinary  walks  of  life,  es|>e~ 
cially  those  who  carcil  for  consumptive  patients*  Strauss^  found 
tubercle  bacilli  in  the  nasal  cavities  of  healthy  individuals  living  in 
houses  inliabited  by  phthisical  patients.  Alexander^  found  them  in 
ver>'  large  numbers  on  the  nmcous  niemljranes  of  fjatients  suffering 
from  ozena,  but  who  had  no  symptoms  or  signs  of  tuberculosis.  These 
facta,  taken  in  connection  with  the  fact  that  tuberculosis  of  mncous 
membranes  of  the  j>harynx,  nose,  and  mouth  is  exceedingly  rare  even 
in  consumptives,  show  that  tht*se  structures  possess  a  certain  natural 
resistance  against  toberculosis.  That  it  is  not  solely  dnt^  to  the  inuiui- 
tiity  acquired  by  previous  tuberculous  infection  is  shown  by  the  fact 
that,  as  a  primary  infection,  tubercuh>sis  of  these  parts  is  exceedingly 
rare,  though  it  must  be  admitted  that  while  entering  the  body,  Ixy 
inhalation  or  ingestion,  the  Imcilli  must  pass  them  and  they  have 
greater  opportunities  to  implant  themselves  there  than  in  the  deeper 
respiratory  passages. 

A  lymphatic  apjmratus  of  normal  structure  and  function  evidently 
insures  against  the  imiilantation  ami  pathogenic  action  of  all  kinds  of 
bacteria  in  the  respiratory  passages.    Otherwise  we  would  all  succumb 

»  Med,  Reoiird.  Umi.  58,  28S. 

»  Bull  d*-  J  At'u.J.  de  lufd.,  Piiris,  1894.  32.  18. 

•  bvrl.  kliiK  WrhjiSL>hr.,  19():i.  40,  5U». 
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to  various  microbic  diseases,  including  tuberculosis.  It  is  only  when  the 
natural  protective  forces  fail  that  tuberculous  disease  may  be  caused 
in  this  manner. 

On  the  other  hand,  it  must  be  emphasized  that  the  lungs  are  very 
much  exposed  to  infection  from  the  blood  stream,  and  hematogenous 
infection, may  easily  localize  itself  in  these  organs.  The  lungs  are  the 
first  filter  for  everything  that  may  be  carried  by  the  venous  circulation. 
When  the  lymphatic  apparatus  is  injured  by  anthracosis,  which  is 
very  frequent  to  some  degree  in  nearly  all  adult  city  dwellers,  it  is 
not  capable  of  removing  tubercle  bacilli  which  may  be  brought  to  it 
with  the  blood  stream.  But  here,  again,  it  appears  that  persons  suffer- 
ing from  anthracosis,  with  but  few  exceptions,  are  no  more  liable  to 
tuberculosis  than  others  (see  p.  132).  In  fact,  coal  miners  are  rela- 
tively immune. 

Difficulties  in  the  Way  of  Establishing  the  Portals  of  Entry  of 
Tubercle  Bacilli.— The  reasons  why  experimental  investigations  have 
failed  to  adequately  solve  the  problems  of  the  aerogenous  etiology  of 
phthisis  are  evident  when  we  bear  in  mind  that  pulmonary  tubercuhsisi 
as  met  uith  in  human  beings,  showing  isolated  foci  which  extend  slowly 
doivnward  in  the  lungs,  never  occurs  spontaneotdsly  in  animals;  nor  has 
it  ever  been  induced  artificially ,  or  experimentally,  in  animals. 

Really  active  initial  lesions  in  the  human  lungs  have  only  rarely  been 
encountered  at  necropsies.  Most  cases  examined  on  the  autopsy 
table  are  advanced,  and  it  is  very  difficult,  or  impossible,  to  decide 
which  was  the  initial  lesion.  Even  the  initial  lesions,  found  in  indi- 
viduals who  died  from  causes  other  than  tuberculosis,  and  reported 
by  Schmorl,^  Birch-Hirschfeld,^  Lubarsch,'  Beitzke,*  and  others,  have 
not  cleared  up  definitely  the  problem  whether  the  bacilli  were  brought 
to  the  site  of  the  lesion  by  the  inspired  air  or  the  blood  stream.  It 
has,  however,  been  found  that  even  at  that  stage  both  the  bronchioles 
and  the  bloodvessels  were  afl'ected  to  such  an  extent  that  either,  or 
both,  could  be  considered  the  portal  of  entry.  It  is  difficult  or  impos- 
sible to  decide  which  is  the  initial  lesion,  even  in  experimental  tuber- 
culosis. "The  fixing  of  the  portals  by  the  so-called  oldest  lesion," 
says  Ilavenel,*  **is  open  to  serious  question.  I  have  produced  fatal 
pulmonary  tuberculosis  in  monkeys  by  feeding,  with  very  insignificant 
intestinal  lesions.  All  the  oldest  lesions  were  located  in  the  lungs  and 
bronchial  glands,  yet  the  method  of  feeding  largely  precluded  the 
possibility  of  the  tubercle  bacilli  reaching  the  lung,  except  through  the 
digesti^'e  tract."  This  is  well  known  to  every  observing  clinician  and 
pathologist.  It  is  not  the  rule  that  the  most  extensive,  perhaps  the 
fatal,  lesion  was  the  first.    Indeed,  in  most  cases  we  find  a  healed  or 

1  Munchcn.  mod.  Wchnschr..  1902.  49,  1379. 
»  Deut8ch.  Arch.  f.  klin.  Mod.,  1899,  44.  58. 
»  Virchow's  .Vrch.,  1913,  213. 
*  Borl.  klin.  Wchnschr.,  1909,  46,  388. 
6  Jour.  Am.  Med.  Asbn.,  1916,  46,  613. 
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smouldering  lesion  in  one  lung,  while  the  newer  lesion,  in  the  opposite 
lung,  is  progressive  and  destructive.  Similariy,  we  meet  with  mild, 
perhaps  almost  healed,  lesions  in  the  lungs,  while  a  secondary  lesion  in 
the  kidneys,  or  some  other  visceral  organ,  is  the  most  important  in 
causing  a  fatal  termination.  We  are  not  always  sure  in  assigning  the 
portal  of  infection  to  the  small  gland  which  is  found  to  harbor  an  old 
tuberculous  lesion. 

The  fact  that  the  regional  l>Tnphatic  glands  and  lymph  nodes  are 
usually  implicated  at  an  eariy  stage  points  to  a  hematogenous  localiza- 
tion, but  it  may  also  be  explained  by  the  aerogenous  h>T)othesis. 

It  is  obvious  that  the  inhalation  of  the  bacilli  does  not  exclude 
hematogenous  distribution  and  their  final  localization  at  some  point 
distant  from  the  point  of  entry.  Ribbert,  Bacmeister,  Lubarsch, 
Ravenel,  Theobald  Smith,  and  others,  have  pointed  out  that  micro- 
organisms brought  into  the  bronchial  tree  by  the  inspired  air  may  pass 
through  the  mucous  membrane  into  the  lung  tissue  without  producing 
a  visible  lesion  at  the  point  of  entry;  pass  along  the  lymphatics  into 
the  regional  lymph  nodes  and  from  there  carried  by  the  blood  stream 
into  the  pulmonary  apices.  But  that  this  is  in  all  probability  rare, 
may  be  assumed  when  it  is  recalled  that  only  few  bacilli  can  reach 
the  bronchi,  and  of  these  but  few  are  allowed  to  pass  through  the  normal 
mucous  membrane  of  these  tubes  and  the  alveoli,  and  they  are  usually 
rendered  innocuous  by  the  protective  properties  and  functions  of  the 
lymph  and  blood,  as  was  just  shown. 

Hematogenous  Infection.— Many  look  at  phthisis  as  hematogenous 
in  origin:  The  tubercle  bacilli  are  assumed  to  enter  the  body  at  any 
point,  the  respiratory  or  digestive  tract,  or  even  through  the  skin, 
and  are  carried  by  the  blood  stream  until  they  reach  a  point  where  the 
tissues  have  a  low  power  of  resistance,  an  organ  which  offers  a  favor- 
able soil  for  the  growth  and  action  of  these  microorganisms.  Con- 
sidering the  enormous  frequency  of  pulmonary  phthisis,  it  is  evident 
that  in  the  vast  majority  of  hmnan  beings  the  lungs  oflFer  a  good 
breeding-point  for  the  tubercle  bacilli.  The  localization  of  the  bacilli 
is  thus  accomplished  in  the  same  manner  as  their  localization  in  joints, 
the  peritoneum,  the  meninges,  etc. — ^by  the  blood  stream. 

The  hematogenous  origin  of  phthisis  is  especially  urged  by  Baum- 
garten,  Ribbert,  and  Aufrecht.  According  to  Baumgarten,  tul)ercle 
bacilli  in  the  inspired  air  may  infect  the  mucous  membranes  of  the 
upper  respiratory  tract  whence  they  are  carried  by  the  lymphatics 
to  the  regional  glands — the  submaxillary,  cervical,  and  supraclavicular, 
which  are  so  often  enlarged  in  tuberculous  children.  Entering  the 
superior  vena  cava  they  may  be  carried  by  the  blood  stream  to  the 
lungs,  causing  typical  interstitial  tubercle  of  these  organs  and  finally 
extend,  while  growing,  to  the  alveolar  walls,  or  within  them.  Aufrecht 
holds  that  the  primary  tuberculous  lesion  is  always  in  the  vascular 
walls,  which  are  affected  by  bacilli  brought  to  them  by  the  blood 
stream.    Through  the  veins  they  pass  into  the  right  heart;  or  from 
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tiibeniilous  hroiK'liial  ^lamls  they  get  into  the  pulmonary  artery  or 
iti»  brandies,  when  the  lymph  ebannels  are  ohliterated  by  inHarnma- 
tory  processes,  into  the  finest  hi oocl vessels  ari<l  capillaries*  Aufreeht 
has  done  quite  some  experimental  work  in  support  of  his  enntention* 

It  is  thus  clear  that  the  aero^enuns  hypothesis  of  the  origin  of  phthisis 
is  explained  by  either  a  kemaiogenouM  or  lifmplntgenous  local izat it m  of  the 
bacilli  in  the  lungs.  The  frequency  of  tul>erculosis  of  the  glands, 
serous  snrfac*es,  and  nieninges  speaks  in  favor  of  such  origin  of  lung 
disease.  The  recent  discoveries  to  the  effect  that  a  bacteremia  is 
very  frequent  in  phthisis  support  this  contention. 

Infection  by  Ingestion*  — Tlie  most  imjx)rtant  mode  of  hematogenous 
infection  in  phthisis  should  he  the  ingestion  of  tubercle  bacilli,  although 
it  l>y  vui  means  excludes  the  air  passages  as  portals  of  entry;  hec^ansc 
germs  inhaled  through  the  mouth,  nose,  and  throat  may  Ije  swallowed 
an*!  pass  into  the  hlood  through  the  muc^ms  membranes  at  any  point 
of  the  gastro-intestinal  tract.  However,  in  the  vast  majority  of  cases, 
It  \\ould  l>e  witlj  futwl,  especially  with  milk  from  tuberculous  cows, 
that  the  })acil!i  would  enter  the  brxly  aritl  cause  flisease. 

Simple  as  this  theory  apfx-ars,  there  are  many  ohjectitais  to  be 
consi^Iered  before  accepting  it.  The  asserticjns  of  some  authors  that 
tuf>ercle  bacilli  are  invariably  killed  by  the  gastro-intestinal  juices 
has  lieen  found  largely  incorrct^t,  as  was  pointed  out  by  Homer.  To 
l)e  sure,  the  gastro-intestinal  juices  may,  and  usually  do,  interfere 
with  their  rapid  proliferation,  and  so  may  any  fermentation  in  the 
intestinal  tract,  while  the  peristaltic  movem€*nts  of  the  intestines  may 
soon  remove  them  from  the  IhhIv;  but  they  are  not  necessarily  killeiL 
!V!(»reover,  while  a  healthy,  unbroken  mucous  mcml>rane  of  the  diges- 
tive tract  is  impermeable  to  tubercle  bacilli,  it  is  clear  that  a  [K*rfectly 
normal  mue«ms  membrane  is  very  rare,  considering  the  different  kinds 
of  food  and  its  debris  which  pass  through  it,  and  the  least  disturbance 
in  its  anatomical  structure  nr  fun<'tioM  may  he  sufficient  to  permit 
the  passage  i>f  ha<  teria  througli  its  walls. 

Kxjjerimeutal  investigations  have  shi*wn  that  feeding  guinea-pigs, 
rabbits,  and  mtmkeys  with  tuberculous  sputum,  or  with  pure  cultures 
of  tulierclc  haiilli.  is  effective  in  infecting  the  animab  i\b>reover»  it 
has  !Ti»en  found  that  the  luicilli  may  pass  through  the  intestinal  walls 
into  the  bhiod  or  lymphatics  without  leaving  any  trac^  on  the  walls 
of  the  canab 

Havenel'  conducted  feerling  experiments  at  the  State  Live  Stock 
Sanitary  Hoard  of  Pennsylvania  and  frequently  observe*!  extensive 
tuberculosis  of  the  lungs  anil  thoraci<*  glands  in  animals  which  sliowetl 
slight,  or  even  no  involvement  of  the  intestine.  He  intnHhiced  into 
the  stonuich  of  a  numl»er  of  dogs  tul>ercie  t>acil!i  susfjcnded  in  an  emul- 
sion of  melted  butter  and  warm  water,  using  a  tube  in  order  to  prevent 
pojisible  infection  through  the  trachea.    The  dogs  were  killed  after 
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three  and  one-half  to  four  hours,  during  active  digestion,  as  much 
chyle  as  possible  was  collected,  and  the  mesenteric  glands  were  removed. 
Guinea-pigs  were  inoculated  with  this  material.  Tubercle  bacilli  were 
demonstrated  in  8  of  10  experiments.  The  dogs  were  kept  on  soft 
food  for  some  days  before  the  experiment,  and  were  purged  with  castor 
oil,  in  order  to  rid  the  intestine  of  all  foreign  matter  which  might  injure 
the  mucous  membrane.  Numerous  sections  of  the  intestine  were 
examined,  but  no  injury  could  be  detected. 

Because  of  this  possibility  of  the  tubercle  bacilli  entering  the  blood 
or  lymph  stream  from  the  digestive  tract,  various  authors  have  sug- 
gested the  different  parts  of  the  canal,  from  the  mouth  to  the  rectum, 
as  portals  of  entry  of  the  bacilli,  which  are  taken  up  by  the  blood  and 
carried  to  the  lungs  where  they  finally  stay  and  cause  phthisis.  Some 
have  stated  that  irritated  gums  during  dentition  of  infants  offer  a 
good  portal  of  entry  for  the  bacilli ;  the  frequency  of  enlarged  cervical 
glands  at  that  period  of  life  was  cited  as  a  good  proof  of  the  theory. 
Others  have  accused  the  tonsils,  especially  the  pharyngeal  tonsil. 
From  the  regional  cervical  glands  some  authors  have  traced  the  bacilli 
to  the  bronchial  glands  and  finally  to  the  lungs,  though  this  has  been 
shown  by  Wood^  and  Beitzke^  not  feasible  for  anatomical  reasons.  . 
However,  it  must  be  acknowledged  that  even  if  there  is  no  anatomical 
connection  favoring  the  migration  of  bacilli  from  the  cervical  glands 
to  the  lungs,  the  microorganisms  may  be  carried  to  any  place  by  the 
blood.  On  the  other  hand,  it  must  be  mentioned  that  the  tracheo- 
bronchial glands  may  be  infected  directly  from  the  lungs  by  bacilli 
which  have  reached  them  with  the  inspired  air. 

The  most  conclusive  proof  of  the  tubercle  bacilli  entering  the  lungs 
via  the  digestive  tract  has  been  brought  forward  by  Calmette  and  his 
school,  also  by  Whitla,  and  many  others.  Calmette'  denies  dust  con- 
taining tubercle  bacilli  as  a  strong  factor  in  phthisiogenesis.  He  could 
not  produce  anthracosis  in  animals  after  subjecting  them  to  prolonged 
inhalation  of  air  saturated  with  lamp-black.  Introducing  dry,  or  moist, 
tubercle  bacilli  directly  into  the  trachea  by  inhalation  or  insufflation, 
or  even  by  inoculation,  they  were  never  found  to  reach  farther  than 
the  bifurcation  of  the  trachea.  Introducing  lamp-black  into  the 
stomach  through  a  tube,  thus  excluding  inhalation,  or  mixing  it  with 
food,  anthracosis  was  soon  produced  in  the  lungs  of  the  animals. 
Similarly,  tubercle  bacilli  introduced  carefully  into  the  stomach  through 
a  tube  with  a  view  of  preventing  aspiration  into  the  trachea,  invariably 
produced  tuberculosis. 

Sir  William  Whitla's*  experiments  along  these  lines  are  very  instruc- 

»  Ann.  Rep.  Henry  Phipps  Inst.,  1906,  4,  163. 

«  Virehow's  Apchiv,  1906,  IM,  1. 

>  Ann.  de  I'lnst.  Pasteur,  1905,  19,  601;  1906,  20.  353.  A  moro  recent  summary  of 
Calmette^s  work  and  views  is  found  in  hiw  L'infection  bjicillaire  et  la  tuheroulo.se,  Paris, 
1920.  See  especially  pp.    145-156. 

*  Lancet,  1908,  2.  135. 
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tive.  He  injected  a  mixture  of  China  ink  and  water  into  the  large 
vein  in  the  ear  of  a  rabbit.  The  animal  was  killed  an  hour  later, 
and  its  lungs  were  found  highly  charged  with  carbon  particles.  He 
fed  for  four  days  a  guinea-pig  with  an  emulsion  made  by  rubbing  up 
finely  powdered  China  ink  in  olive  oil  and  water.  The  lung  was  found 
blackened  by  disseminated  particles  of  carbon  in  the  upper,  and  along 
the  margins  of  the  lower,  lobes  within  from  eight  to  twenty-four  hours 
after  a  single  dose.  Whitla  thus  explains  the  migration  of  the  carbon 
from  the  gastro-intestinal  tract  to  the  lungs:  The  carbon  particles 
effect  an  easy  entrance  through  the  intestinal  epithelial  surface;  reach- 
ing the  lacteal  or  lymphatic  paths  they  pass  through  the  lymphatic 
glands  of  the  mesentery,  and  finally,  either  inclosed  in  phagocytes  or 
free,  find  their  way  into  the  thoracic  duct  to  be  poured  into  the  venous 
circulation  before  being  arrested  in  the  capillaries  of  the  lungs.  Vas- 
steenburgh  and  Grysez's  experiments  have  also  shown  that  it  is  easy 
to  render  an  adult  guinea-pig  perfectly  anthracotic  without  subjecting 
it  to  repeated  inhalations  of  carbon  particles.  Considerable  work  along 
these  lines  has  been  done  in  this  country.  Schroeder  and  Cotton* 
found  that  no  matter  in  what  part  of  the  body  tubercle  bacilli  are 
inoculated,  pulmonary  disease  may  result. 

Calmette^s  and  Whitla's  experiments  have  been  repeated  by  many 
other  authors  but  their  results  did  not  confirm  these  investigators. 
Thus,  (^obbett^  fed  animals  with  Indian  or  Chinese  ink,  or  with  soot, 
using  very  much  larger  quantities  than  Calmette  and  Whitla  used, 
and  not  once  only,  but  many  times,  and  in  some  cases  daily  for  one  or 
more  weeks.  In  some  cases  it  appears  that  he  found  in  the  older 
animals  some  amount  of  pigmentation  of  the  lungs.  But  he  was  careful 
to  examine  a  large  number  of  control  animals  (a  precaution  which 
seems  to  have  been  omitted  by  Calmette  and  the  others)  and  he  found 
just  as  much  pigmentation  in  them  as  in  those  animals  w  hich  had  been 
fed  with  carbon.  In  young  animals  pigment  was  not  seen,  whether 
they  had  been  fed  w  ith  carbon  or  not.  It  was  clear  that  some  amount 
of  pigmentation  of  lungs  w  as  to  be  reckoned  with  in  the  older,  town- 
bred  animals,  and  Cobbett  remembered  that  he  was  accustomed  to 
see  a  considerable  amount  of  carbonization  in  the  lungs  of  adult  guinea- 
pigs  when  he  was  working  in  Sheffield.  He  therefore  decided  to  repeat 
the  experiments  with  country-bred  animals;  and  when  this  was  done 
no  pulmonary  pigmentation  was  seen  in  any  of  the  animals,  w^hether 
they  had  been  made  to  sw  allow  the  ink  or  not.  The  anthracosis  was 
thus  not  necessarily  due  to  the  carbon  intrcxluced  exjjerimentally. 

P>om  these  and  many  other  experiments,  contradictory  though  they 
are,  we  are  safe  in  CH)iicluding  that  tuberculous  infection,  including 
phthisis,  may  be  acquired  through  the  ingestion  of  tubercle  bacilli,  and 
that  the  digestive  tract  permits  the  passage  of  the  bacilli,  which  are  carried 
by  the  blood  and  lymph  streams  to  the  various  points  of  least  remstance, 

'  Report  of  Bureau  of  Animal  Industry .  1900,  23.  31. 

*  Jour.  Pathol,  and  Bacter.,  1910.  14,  503:  The  (^au8e.s  of  Tubereulosis.  p.  140. 
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of  which,  in  the  human  being,  the  pidmonary  apices  appear  to  be  the  most 
mdnerable. 

It  is,  however,  a  question  whether  this  mode  of  infection  is  the  most 
common  in  spontaneous  tuberculosis  in  humans.  We  must  not  over- 
look the  fact,  which  has  been  established  experimentally,  that  large 
numbers  of  bacilli  are  necessary  to  accomplish  results;  the  normal  gas- 
tro-intestinal  tract  can  easily  dispose  of  small  doses  of  tubercle  bacilli 
(see  page  54.) 

Ingestion  of  tubercle  bacilli  may  result  in  tuberculosis  of  the  cervical 
or  mesenteric  glands,  depending  on  the  point  at  which  the  bacilli  enter 
the  upper  or  lower  parts  of  the  digestive  canal.  From  these  glands  the 
bacilli  are  taken  up  by  the  circulating  blood  and  carried  to  the  tracheo- 
bronchial or  mesenteric  glands,  and  to  the  lungs.  In  many  cases  the 
bacilli  remain  dormant  in  these  glands  indefinitely,  causing  no  disease 
at  all;  in  others,  the  latency  lasts  only  for  some  time,  when  finally, 
because  of  some  exciting  cause,  they  flare  up  again,  migrate  with  the 
blood  stream  and,  localizing  in  the  lung,  cause  phthisis,  and  we  then 
think  that  we  are  dealing  with  a  new  infection. 

Autopsies  made  by  Gaffky,^  Ungermann,  Wollstein  and  Bartlett,^ 
Ghon,'  Hamburger,*  and  o^ers  have  shown  that  in  children  both 
glandular  systems — the  abdominal  and  the  thoracic — are  affected  in 
nearly  the  same  proportion.  Primary  infection  of  the  intestine  is  very 
rare  in  adults,  though  in  children  it  is  quite  common.  Behring,  how- 
ever, believes  that  all  infections  date  back  to  early  infancy  when  the 
bacilli  are  ingested,  remain  latent  to  flare  up  again  in  later  years, 
causing  disease  of  the  lungs  (see  Chapter  V).  Of  course,  while  making 
autopsies  on  adults  who  died  from  chronic  tuberculosis  it  is  difficult 
or  impossible  to  find  the  point  of  primary  inoculation.  But  in  infants 
and  children  this  may  be  done  in  many  cases.  Perhaps  one  of  the  best 
criteria  is  that  in  primary  intestinal  infection  the  mesenteric  glands 
are  implicated,  while  the  intestinal  mucous  membrane  may  remain 
intact,  and  in  secondary  intestinal  tuberculosis — the  ulcerations  so 
frequently  found  in  phthisical  subjects — the  mesenteric  glands  are 
only  rarely  affected.  Statistics  of  primary  tuberculosis  of  the  intestine 
in  children  are  not  in  accord.  From  the  data  published  by  Orth, 
Eden,  Councilman,  Mallory  and  Pearce,  Lubarsch,  Wollstein  and 
Bartlett,  and  many  others,  it  appears  that  the  percentage  ranges  from 
five  to  fifty.  In  children,  a  large  proportion  of  these  infections  are  due 
to  bovine  bacilli,  as  was  already  shown. 

Milk  Infections.— The  type  of  bacillus  discovered  in  a  case  of  tuber- 
culosis gives  no  positive  clue  as  to  the  mode  of  its  entry  into  the  body. 
Of  course,  cow's  milk  contains  tubercle  bacilli  more  often  than  has  been 
generally  appreciated;  but  they  are  not  always  of  the  bovine  type. 
The  studies  of  E.  C.  Schroeder,^  John  F.  Anderson,^  Ravenel,  and 

»  TuberkulosU,  1907.  6,  437.  «  Am.  Jour.  Child.  Dis.,  1914.  8,  362. 

'  Der  prim&re  Lungenherd  bei  der  Tuberkulose  der  Kinder,  Berlin.  1912. 

*  Die  Tuberkulose  des  Kindesalter.  Vienna,  1912. 

»  Bull.  No.  99.  Bureau  of  Animal  Industry,  Washington.  1907. 

•  Jour.   Infect.  Dis..   1908.  5,  107. 
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others^  have  shown  this  to  he  a  fact  in  this  country.  In  New  York 
City»  Alfrffl  1*\  I  less'  f»»unfl  vinilrnt  tnlxTrle  Imcilli  in  Iti  per  eent  of 
107  specimens  of  milk  retailed  Trom  eans.  Inoetilation  exjM^riinentii 
were  earefully  rlone  anc!  he  found  that  |(uinea-pigs  were  infected  with 
the  ndlk,  the  cream,  as  well  as  the  sediment.  What  is  mcjre  noteworthy 
is  that  "commercially  pasteurized"  milk  was  also  found  to  harbor 
tubercle  ba<'illi.  All  luieilli  were  ui  the  bovine  i\\>e,  witli  one  exeep- 
tion,  in  which  the  human  variety  was  diseoveretl.  M.  Uosenau'^  ctmi- 
piled  data  concerning  551  samples  of  milk  examined  in  which  tubercle 
Inicilli  were  found  in  40,  or  8.^i  per  cent,  and  he  says  that  this  may  be 
taken  as  the  average  percentage  for  the  entire  countr>% 

It  appears,  however;  that  the  dangers  of  milk  infections  have  been 
overcstimatetl  by  many  writers.  This  is  shown  hy  twt*  sets  of  facts. 
In  countries  in  which  the  prjpuhition  (hies  not  use  cow's  nnlk  as  a  food 
at  all,  pulmonary  tuberculosis  is  not  at  all  hieking.  This  is  the  ease 
in  Japan,  China,  India,  Egypt »  etc.,  as  has  l>een  shown  by  Kitasato,' 
In  the  federated  Mahiy  states*  tulierculosis  has  recently  been  increasing 
eonsidcralvly,  though  bovine  tul>en*ulosis  dot*s  not  exist  at  all;  ainong 
more  than  250,<MX)  pigs  killed  in  the  Iijoh  aV)att*nVs  during  four  years 
no  case  of  tuberculosis  was  finnuL  In  China  cattle  have  been  found 
free  from  tuberculosis.  On  the  other  hanti,  even  if  infei^tion  with  bovine 
tubercle  bacilli  takes  place,  as  it  does  very  frecjuently,  the  potential 
dangers  are  slight,  even  in  children.  Thus,  a(*cor<lijig  to  Kossel,^ 
during  the  period  U*()5  to  IIHJO  the  Imperial  Health  Department  in 
Germany  investigated  1 1.H  eases  of  tuberculosis  of  the  udder  iti  cows. 
It  was  f(jund  that  in  oidy  44  enses  their  milk  was  being  consume<l  after 
being  boiled.  Altogether  ^AW  persons  consumed  tlie  milk  from  tiiese 
CM^>ws  in  a  raw  state  (151  children,  2(W)  atlults,  and  9  whose  age  was  not 
ascertained)*  It  is  noteworthy  that  they  all,  but  2,  remained  healthy. 
The  2  infected  were  infants,  aged  twenty-two  and  fifteen  months. 
In  both  infants  swelling  of  the  cervical  lymphatic  glands  occurrerl, 
and  bacteriohigical  examination,  cultoring,  guinea-pig  inotnilation,  and 
also  cattle  inoculation,  revealed  the  jjresence  of  tubercle  bacilli  in  these 
glands.  Hut  the  general  health  of  t!ie.se  infants  remained  gocnl,  no 
sympttmis  trf  any  general  disease  appeareib  They  were  ret-xaminefl 
one  and  a  half,  and  two  ami  a  half  years  later  and  found  thriving* 
In  l*oth  these  cases  the  tuberculous  milk  was  consumed  for  relatively 
k>ng  j^H*riods  of  time,  one  year,  and  eighteen  months  resjiectively. 
No  other  eases  of  tuberculosis  were  observeil  in  that  family,  Hess,* 
in  New  York  City,  followed  for  three  years  IS  eliiidren  who  drank 
milk  hi  which  tubercle  bacilli  were  <h^monstrated  ami  fouml  that  all 
but  1  reniainetl  free  from  tuberculous  disease.  Only  in  1  had  tuber- 
culous adenitis  developed,  and  bacilli  of  the  bo\'ine  ty(K'  were  culti- 
vated from  the  pus  of  the  gland  abscess. 


•  JtiUr.  km.  Med.  A.nsu..  1Q(K).  62.  101  L 

»  PiNnriitivp  Me*iiinn»N  Nnw  York,  U>ia.  i>.  513. 

•  Sixtli  niicrii.  (*oi»gr.  *m  TulNrouloriis,  UKkS.  fi.  1. 

•  JiMir.  Am.  Mi-rl  Ai«»n.,  n»2l.  S6.  7^5.       *  Dcut. 

•  Jour.  Am.  Me<l.  Awn..  1011,  66,  1322. 


med.  Wohoschr.,  1910,  36,  3i9. 


EXPERIMEMAL  ANWtPHyEMlOLOGlCAL  INFECTION      59 

Behrinjjj^s  i<!ea  tliat  most  tubernilfnis  ftisease  in  adults  has  been 
acquireij  during  infancy  by  ingestion  uf  milk  derived  from  tubereulous 
cows  is  thus  not  etitirely  sustained.  Statisties  gathereil  by  various 
investigators  have  shf*\vn  that  the  disease  is  not  more  frecjuently  fonnrl 
in  adults  who  during  infancy  were  hand*fed  than  in  those  who  were 
breast-fe<l. 

ImmiiniKation  by  Bovine  Tubercle  Bacilli.  -From  the  data  arrayed 
in  the  preceding  pages  it  appears  that  tlie  tuberculous  disease  in  cliil- 
dren  causcHi  by  bovine  l>acilli  consists  ahnost  invariably  in  diseasecl 
glands,  bones,  johits,  intestines,  antJ  skin,  while  fatal  jHihuonary  infec- 
tions are  extremely  rare.  There  is  ample  evidence  to  the  effect  that 
the  adult  human  is  praetieally  imnuuie  to  the  bovine  type  of  tubercle 
bacilli,  even  if  his  immunity  to  the  human  type  of  bacilli  has  not  yet 
been  esta}>h'shed  to  the  satisfaction  of  alt.  Younger  inrlividuals,  when 
iiifeeted  with  the  bovine  tyjx*  of  the  bacilli,  fiml  it  more  ov  less  easy 
to  cope  with  the  situation  and  recover,  eveii  though  they  finally  emerge 
with  disfignre!nent,  aoti  perliaj>s  <Tip[)le(L  But  if  the  problem  of  tuljer- 
'  culosis  was  only  that  pmrt  which  is  pnjduceil  by  the  Ixivine  bacilli, 
it  would  not  have  by  far  the  significance  it  has  at  present.  In  fact, 
several  authors  are  of  the  opinion  that  these  mild  bovine  infections 
immunize  the  organism  against  infections  with  the  more  virulent 
human  tyf>e.  In  his  investigations  into  the  e]>iflemiology  of  phthisis 
in  Great  Britain  and  Ireland,  John  Brownlee^  arrives  at  the  conclusion 
that  "young  adult**  phthisis  is  leas  common  in  those  counties  from 
which  a  large  amount  of  milk  infected  %vith  tubercle  is  sent  tu  the  city 
of  Omdon.  "  I>riiiking  tulierculous  milk  probably  infects  many  jhtsous 
with  tubercuh>sis  of  whom  the  great  majority  recover.  The  American 
physicians  making  postmortems  in  France  on  persons  dying  (jf  wounds, 
found  that  75  per  <:*ent  had  evidence  of  healed,  or  easeating»  tubercle 
in  the  al*dominal  glands,  tln)Ugh  infection  of  the  thoracic  glan<ls  was 
comparati\ely  rare.  Apparently  the  only  reasonable  assumption  to 
acc<junt  for  this  relation  is  that  some  degree  of  immunity  may  be 
developed  during  cliiidhuod  which  persists  into  early  adult  ages.  The 
larger  the  num^«*r  of  infants,  therefore,  exjiosed  to  infection  in  child- 
hood, the  smaller  the  number  foinal  t(>  take  jihthisis  at  tlie  early  adidt 
age. 

Distinction  between  Expehmentai  and  Epidamiolofical  Infection.— 
From  the  data  arnned  in  this  chajtter  it  is  clear  that  the  en(»rmous 
amount  of  ex|>erimcntal  work  ilnne  witli  the  aim  of  shedding  light  on 
the  j*roblems  of  tulicrcnlnus  infection  has  not  entirely,  (>r  satisfactorily, 
explained  the  mtHle  of  entry  of  the  liacilli  into  the  human  body.  Of 
course,  the  contradictions  in  the  experimental  results  obtained  by 
various  investigators  may  be  explaiuctl  easily  l>y  the  various  metlu^ds 
pursued  in  invcstigatiijus,  the  diiferent  cultun\s  nnil  infecting  di>ses 
emph»y€*d,  tlie  character  of  the  (^ultnre  media,  the  species  of  animals 
Cused,  etc.    But  after  discounting  all  tliese  variable  factors,  it  remains 

^  An  Iftvrntigiition  into  the  EpiHi^miology  of  Phthisis  \n  Great  Britain  and  Irolnnd^ 
cdical  Reararch  C*ommiltee,  Spi^diil  Report  Scrips.  Txindon.  1920,  No.  40,  p.  54. 
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a  fact  that  hardly  any  of  the  experimental  modes  of  infection  have  com- 
yletely  imiiated  natural  conditions  as  observed  among  human  beings. 

It  is  therefore  important  to  emphasize  the  immense  distinction 
between  experimental  and  epidemiological  infection  and  immunity 
when  considering  tuberculosis  in  human  beings.  We  know  of  many 
diseases  which  only  rarely,  or  never,  occur  spontaneously  in  certain 
animals,  but  which  may  be  induced  experimentally.  This  is  perhaps 
l)est  seen  in  guinea-pigs  which  only  rarely  acquire  tuberculosis  under 
natural  conditions,  \\  hile  ex])erimentally  they  are  found  to  l)e  exceed- 
ingly susc»eptible,  thus  indicating  that  because  we  may  induce  a  certain 
disease  ex])erimentally,  this  is  not  necessarily  the  manner  in  which  the 
disease  is  engendered  under  natural  conditions.  It  also  sho\is  that 
while  we  may  infect  a  guinea-pig  in  a  certain  manner,  it  does  not  follow 
that  humans  are,  under  natural  conditions,  infected  in  the  same  manner. 

We  have  seen  that  experimental  infection  does  not  produce  the 
same  results  in  diflFerent  animals  even  when  induced  in  the  same 
identical  manner,  and  with  the  same  culture  and  dose  of  bacteria. 
When  guinea-pigs  are  inoculated  subcutaneously  with  bovine  bacilli, 
the  spleen  is  first  affected,  then  the  liver,  while  the  kidneys  are  almost 
invariably  spared;  in  the  rabbit,  next  to  the  lungs,  the  kidneys  are 
affected.  The  lung  of  the  hen  is  practically  refractory  to  the  typus 
gallinaceus  of  the  acid-fast  bacilli.  After  inoculation  of  bovine  bacilli 
the  lymph  glands  are  nearly  always  affected  in  the  rabbit,  but  they  are 
spared  when  human  bacilli  are  used.  Inasmuch  as  the  visceral  organs 
are  affected  after  the  virus  is  introduced  through  the  subcutaneous 
route,  it  is  evident  that  the  bacilli  pass  through  the  regional  IvTnphatics 
without  producing  visible  harm.  Comparative  pathology  abounds  in 
examples  which  indicate  that  the  various  strains  of  the  bacilli  have 
different  effects  not  only  on  different  animals,  but  also  on  the  same 
animal  under  different  conditions.  And  when  we  bear  in  mind  that 
the  most  common  type  of  tuberculous  disease,  chronic  phthisis,  is 
distinctly  a  human  disease  which  never  occurs  in  animals  sponta- 
neously, and  which  has  never  been  induced  experimentally,  it  is  ap- 
parent why  ex])erimental  infection  has  not  cleared  up  the  problems  of 
phthisiogenesis. 

We  have  seen  that  there  is  no  agreement  between  authorities  as  to 
the  most  common  channel  of  entry  of  the  tubercle  badUi:  and  Romer, 
perhaps  the  most  indefatigable  worker  in  the  field  of  tuberculosis, 
arrived  at  the  conclusion  that  there  is  evidently  some  mode  of  transmis- 
sion of  this  disease  uith  which  ice  are  as  yet  unacquainted. 

It  must,  however,  be  mentione<l  here,  a  point  which  will  be  dis- 
cussed in  detail  later  on,  that  in  human  beings  infection  alone  is  not 
sufficient  to  produce  disease;  after  all,  disease  oc»curs  only  in  a  com- 
paratively small  proportion  of  i)ersons  infected  with  tubercle  bacilli. 
In  other  words,  while  there  is  no  tul>erculosis  without  tubercle  bacilli, 
these  microorganisms  harm  only  those  who  are  predisposed  to  the 
disease.  We  are  more  and  more  becoming  convinced  that  phthisio- 
genesis is  more  a  problem  of  predisposition  than  of  bacterial  infection. 


CHAPTER  III. 
THE  EPIDEMIOLOGY  OF  TUBERCULOSIS. 

TTbiquity  of  the  Tubercle  Bacillus.— In  our  survey  of  the  biological 
characteristics  and  the  channels  of  entry  of  the  tubercle  bacilli  we  found 
that  the  vims  of  tuberculosis  is  ubiquitous;  that  it  is  found  wherever 
civilized  human  beings  congregate,  because  tuberculous  human  beings 
expectorate  sputum  containing  these  bacilli,  and  domestic  animals 
affected  with  this  disease  are  every^^here.  It  has  been  estimated  that 
the  number  of  bacilli  discharged  daily  in  the  sputum  of  a  single  patient 
with  advanced  phthisis  is  as  great  as  the  number  of  human  beings  on 
the  earth.  The  modest  estimate  mentioned  by  Cornet  may  be  taken 
as  near  the  truth — that  7,200,000,000  bacilli  may  be  thrown  off  daily 
from  a  single  patient.  If  we  imagine  each  organism  placed  end  to  end 
in  a  single  file,  this  number  would  constitute  a  chain  not  less  than 
twelve  miles  in  length. 

Clinical  and  experimental  medicine  have  shown  conclusively  that 
the  expectoration  of  consumptives,  milk  from  tuberculous  animals, 
etc.,  are  capable  of  causing  infection ;  that  these  microorganisms  may 
enter  the  body  through  wounds,  as  well  as  through  the  unbroken 
skin,  and  the  mucous  surfaces  of  the  respiratory  and  alimentary  tracts, 
etc.  We  have  also  shown  that  though  there  are  many  hindrances 
in  the  way  of  infection,  still,  when  everything  stated  in  the  preceding 
chapter  is  considered,  it  is  not  surprising  that  one  out  of  eight  in 
civilized  countries  succumbs  to  the  disease,  but  that  the  other  seven 
escape  its  ravages. 

Tuberculous  Infection  vs.  Tuberculous  Disease.— As  a  matter  of 
fact  very  few  escape  infection  with  the  tubercle  bacilli,  especially 
those  living  in  large  industrial  cities.  Making  this  statement  it  must 
be  emphasized  that  a  distinction  is  to  be  made  between  tvberculous 
infection  and  tuberculous  disease.  The  latter  refers  to  the  disease 
known  for  centuries,  ever  since  Hippocrates  described  it,  as  consump- 
tion, or  the  equivalent  of  the  term  found  in  all  European  languages. 
It  is  the  disease  which  causes  more  than  95  per  cent  of  the  suffering, 
social  and  economic  misery  and  deaths  due  to  the  tubercle  bacilli. 
On  the  other  hand,  tuberculous  infection  covers  all  the  cases  in  which 
the  virus  of  tuberculosis  has  entered  the  body,  irrespective  of  whether 
it  has  caused  clinically  appreciable  disease,  or  not.  Tuberculous  disease 
is  always  preceded  by  infection,  but  infection  with  the  tubercle  bacilli  is 
not  invariably  followed  by  disease. 

Research  of  the  past  three  decades  has  shown  conclusively  that 
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infection  witti  tubordf  l»urrlli  is  not  invariably  fullemerl  by  thut  train 
of  symptoms  wdii-ti  wc  otiserve  in  pbthisis;  thjit  it  docs  not  nt^ccssarily 
cause  sickness,  excei>tin>c  an  iilterc*!  react ivity  to  tubercniin.  Ap]>ar- 
ently  more  peo|jle  li!irl)f>r  tlie  biicilli  within  their  hotlies,  m  show 
traces  of  having  hHrlioreW  them,  \\ithont  knowiivg  it  at  all,  than  snch 
as  suffer,  wv  siitTunil),  as  a  result  of  tuhercnlosis  of  the  hm^s,  ut  of 
other  organs.  These  i>crsons  arc  UTKloulitcdly  tnlKTculous.  ant!  tfiere 
arc  many  strong  reascjiis  for  the  assmn[)tion  that,  like  other  baeillus 
"carriers/'  they  arc  liable  to  eanse  mild  infections  in  others,  liut  they 
are  not  at  all  phthisical  in  the  clinical  sense.  Some  of  tlicin  arc  destined 
to  become  phthisieal;  in  fact,  practically  all  phthisis  involves  from  an 
infection  acquired  during  childlnnid,  as  \\v  shall  show  when  discnssing 
phtlnsiogenesis. 

Frequency  of  Tuberculoos  Infectioii.  -('areful  and  painstaking 
scientific  investigatiojis  ha\e  si i own  that  the  frequency  of  tubermlous 
infect ii»n  goes  hand-in-luiud  with  eivilizatitjn,  tir  et>ntact  of  ]>riuiitive 
peoples  with  civilized  humanity.  In  modern  large  cities  very  few 
persons  escape  inflation.  Autc^psies  made  \\ith  a  view  of  ast^ertaining 
traces  of  tubercuhms  lesions,  both  active  and  hcaletl,  have  shown  that 
over  90  per  cent  of  iidults  are  thus  affected  among  the  civilized;  l>nt 
among  primitive  peiiplcs,  who  have  not  eotne  in  ctjutact  with  eiviiize<l  con- 
ditions and  humanity,  i\\\  tnbercuhais  ehanges  are  found  at  autopsies. 

In  I^iennee's'  (*lassif  al  work  on  diseases  of  the  lungs  pn}»lished  in 
18.*il  we  find  the  following  in  a  footmvte:  "M.  Lombard's  investiga- 
tions in  the  C'hihlreii*s  Hospital  at  Paris  sh<nv  that  of  the  children  who 
die  between  one  anrl  two  years  of  age.  one-eighth  are  tubcrentous; 
l»etween  tw(»  and  three*  two-se\'enths;  lietween  three  and  four,  fonr- 
seveiiths;  betw€*en  four  and  five,  tliree-rourtlis.  In  the  sncceefliug 
years  up  t(?  ]>uWrty,  tid»ercles  are  bmnd  more  frequently  tinui  l»efore 
the  fonrth,  l>ut  nunh  less  frcf]nentl\  than  from  the  frajrth  t*>  the 
fifth,  Papavoine.  of  the  same  hospital,  founrl  that  the  number  of 
tnherculous  ehiMren  between  the  ftnirth  and  eleventh  years  is  greater 
than  those  who  are  not  tuberc^uhms,  tuhert^les  being  pnrtienlarly 
prevaknt  from  the  fnnrth  to  the  seventh  years,  llnir  frequency  is 
again  increased  about  the  twelfth  and  thirteenth  years,  and  at  four- 
teen and  fifteen  years  the  rate  t>f  prevalence  is  the  same  as  at  four 
and  five.  These  results  were  olitained  from  investigations  made  on 
9in  eltildrcn  (HSS  h(»ys  and  522  girls);  somewhat  less  tlnni  tliree-fifths 
were  tulventdous/' 

Similarly,  Henry  Aiu/ell- emphasized  the  extent  of  tuberculous  disease 

in  Londtm  as  fur  hack  as  is4n.     In  a  paper  on  "Facts  and  Ojjinions 

delating  to  TulHTcnlosis,  with  t  Commentaries,"  he  cites  the  IhTenniutn 

J^a  thai  (iff  iriirn  of  I>r.  L.  K.  (Iiandicrs,  giving  the  results  tif  the  post- 

fmortem  examinations  nnide  in  the  mortuary  of  '!>i.  (iciirge's  Hospital 

'  TraiU*  do  rflUSMmltatifin  in^'cliati'  ot  iJi'>*  ii»:Lliu.li4w  Avh  pouTiiuns  vl  <lu  ranir,   Putih, 
1831.  a»  125. 
*  Asia.  Med,  Jour,,  Ib^.  p,  U)3Q,  quoUd  from  K*rl  Pcanwu,  lo«.  cit.,  p.  19. 
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in  the  ten  years,  December  31,  1840,  to  December  31,  1850.    The 
number  of  autopsies  was  2046.    The  following  are  the  figures: 


Birth  to 
15  years. 

15  to  30. 

30  to  45. 

45  to  60. 

Above 
60. 

All. 

154 

636 

651 

438 

167 

2046 

29.7 

35.8 

25.8 

19.6 

7.7 

26.1 

Total  number  of  autopsies 
Per  cent  of  tubercle  found 

It  appears  that  these  facts  were  entirely  forgotten,  and  medical 
literature  was  silent  about  the  extent  of  tuberculous  infection,  and 
changes  in  the  bodies  of  many  who  have  shown  no  indication  of  this 
speciJSc  disease  during  life,  until  in  1900  Naegeli^  published  his  report  of 
500  autopsies  at  the  Pathological  Institute  at  Zurich.  He  found  71 
per  cent  showed  pathological  changes  due  to  tuberculosis.  Among 
individuals  under  eighteen  years  of  age,  only  25  per  cent  showed  such 
lesions,  mostly  of  a  grave  character,  often  leading  to  a  fatal  termina- 
tion. But  in  persons  above  eighteen  years  of  age  the  proportion  that 
showed  traces  of  tuberculous  infection  reached  98  per  cent.  Of  these, 
only  28  per  cent  died  as  a  result  of  this  disease,  while  the  rest  had 
tuberculous  foci  which  were  either  altogether  healed,  or  quiescent,  or 
slowly  progressing. 

\^^en  first  published  this  revelation  appeared  incredible,  but  then 
other  pathologists  investigated  autopsy  material  along  the  same  lines, 
and  they  practically  confirmed  Naegeli's  findings.  From  the  work 
of  Harbitz,  Scheel,  Burckhardt,  Lubarsch,  Adami  and  McCrae,^  and 
many  others,  it  is  clear  that  very  few  persons  escape  infection  with 
tubercle  bacilli  before  reaching  the  age  of  maturity.  They  have  all 
found  that  no  matter  what  the  cause  of  death  may  have  been,  whether 
the  persons  knew  that  they  had  been  tuberculous  or  not,  between  50  and 
100  per  cent  of  people  living  in  large  cities  show  active,  quiescent  or 
henled  tuberculous  lesions  in  some  organs  of  their  bodies.  On  this  point 
all  are  now  in  agreement,  the  only  dispute  which  may  be  found  in  the 
literature  consists  in  whether  the  percentage  is  only  70,  or  reaches  as 
high  as  100.  Thus,  Lubarsch'  states  that  Naegeli  exaggerated  his 
findings,  because  of  7371  necropsies  performed  by  Naegeli,  Burck- 
hardt, Risel  and  Lubarsch,  only  4230,  or  57.4  per  cent,  showed  tuber- 
culous changes;  of  5796  necropsies  on  adults,  4017,  or  69.2  per  cent, 
showed  such  changes. 

These  autopsies  showed  another  significant  fact:  The  newborn 
infant  is  invariably  free  from  tuberculosis,  indicating  that  infection, 
if  it  occurs  at  all,  always  takes  place  after  birth.  Among  infants  dying 
during  the  first  year  of  life  from  any  cause,  some  are  found  presenting 
lesions  of  a  tuberculous  character,  while  beginning  with  the  second 
year  the  number  of  infected  children  increases  steadily,  so  that  at  the 
age  of  fifteen  there  are  nearly  as  many  tuberculous  among  them  as 
among  adults.  In  this  coimtry  Martha  Wollstein  and  F.  H.  BartJett^ 
reported  1320  autopsies  performed  at  the  Babies'  Hospital  in  New  York 

»  Virchow's  Arch.,  1900,  160,  426. 

»  Tr.  Sixth  Internat.  Congr.  on  Tulxirculosis,  1908.  1,  325. 

»  Virchow's  Arch.,  1913,  213,  417. 

*  Am.  Jour.  Dis.  Children,  1914,  8,  364. 
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City  on  children  under  five  years  of  age,  of  which  118,  or  13.5  per  cent, 
showed  tuberculous  changes.  In  Europe  the  proportion  is  even  higher, 
as  is  evident  from  the  findings  of  Naegeli,  Burckhardt,  Lubarsch, 
Hamburger,  and  many  others. 

In  England  autopsy  material  has  shown  the  same  conditions.  East- 
wood and  F.  Griffith,  in  London,  and  A.  S.  Griffith,  in  Cambridge,* 
have  examined  the  organs  and  glands  of  215  children  who  died  from 
various  causes  in  general  hospitals,  inoculating  animals,  etc.  The  pro- 
portion harboring  tubercle  bacilli  is  shown  in  the  following  table: 

Number  infected  with  Proportion 

Age.  tubercle  bacilli.  infected. 

0  to    2  yours 6  out  of  17  35  per  cent 

2  to    4      "  18       "82  62 

4to    ti      "  36       "      62  58        " 

6  to  10      "  39       "      51  77 

10  to  12      "  2       "         3 

Even  conceding  that  among  children  who  succumb  the  number  of 
tul)crculous  is  likely  to  be  higher  than  among  those  who  survive,  the 
proportion  is  still  very  high — 60  per  cent  of  all  children  are  shown 
to  have  been  infected  with  tubercle. 

Another  series  of  autopsies  on  children  has  been  reported  by  Har- 
bitz.'  In  the  Anatomical  Institute  at  Christiania,  Sweden,  during 
189S  to  1911,  the  bodies  of  484  children  who  died  from  any  cause 
were  dissected.  The  ages  ranged  from  birth  to  fifteen  years.  His 
results  arc  given  in  the  following  figures: 

Number         Tuberculous  lestona* 
Age.  examined.  Per  cent. 

Oto     1  your 201  20.0 

1  to    2  ycrirs 65  26.2 

3to    4      " 44  31.8 

5to    6      '• 28  67.9 

TtolO      ♦• 53  62.2 

11  to  14      " 53  81.1 

15      " 40  80.0 

Total 484  41.08 

The  anatomical  picture  was  predominantly  that  of  tuberculosis  of 
the  lungs  and  the  lymphatic  ghinds,  especially  those  of  the  thorax. 
The  younger  the  child,  the  more  acute  and  progressive  the  lesion 
founcl.    In  only  1  case  could  he  suspect  congenital  tuberculosis. 

The  most  recent  series  of  autopsies  rei>orted  are  those  collected  by 
A.  Heinhart.^  For  eighteen  months  he  made  a  special  study  of  all  cases 
that  came  to  autopsy  at  the  Heme  Pathological  Institute,  looking  for 
evidences  as  to  the  frequency  of  tuberculous  lesions.  In  all  he  per- 
formed 4()()  autopsies.  Among  the  28  newborn  infants  no  traces  of 
tul>ercul()sis  were  found;  in  72  children  under  sixteen  years  of  age, 
29. H)  per  cent  showed  active  tuberculous  lesions,  although  only  16.8 
per  cent  had  suc*cuml)ed  to  this  disease.   He  again  confirmed  the  results 

'  Rfport  to  the  Local  Govcnimeiit  Board  on  Public  Health,  N.  S.,  No.  88. 
3  Norsk  mag.  f.  Lac'KcvideHk..  1913.  5  R.,  11,  1. 
»  C'or.-Bl..  f.  schweii.  Acr»U».  1917,  47,  1153. 
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of  nearly  all  other  pathologists  to  the  effect  that  the  number  of  tuber- 
culous lesions  increases  with  the  advance  of  the  age  of  the  children. 
The  infants  under  one  year  suffered  the  least,  only  7.14  per  cent. 
Among  360  cadavers  of  adults,  96.38  per  cent  were  found  with  tuber- 
culous lesions;  negative  results  were  encountered  in  only  13  cadavers, 
and  of  these  9  were  under  thirty  years  of  age.  Here  again  therejis 
evidence  that  most  tuberculous  lesions  heal :  In  63.9  per  cent  of  the 
adults  the  lesions  were  found  healed;  the  older  the  individuals,  the 
higher  the  proportion  of  healed  lesions.  It  is  also  noteworthy  that  the 
difference  between  the  incidence  of  healed  lesions  in  town  dwellers 
(92.9  per  cent)  and  country  dwellers  (98.1  per  cent)  is  rather  slight. 

Another  point  has  been  brought  out  by  these  autopsies  which  is  of 
immense  epidemiological  and  clinical  importance.  The  tuberculous 
lesions  found  at  the  autopsies  are  not  all  active,  nor  were  they  the  cause 
of  death  in  many  cases.  Indeed,  there  were  many  which  were  latent, 
quiescent,  or  even  healed.  Thus  among  the  406  tuberculous  bodies 
examined  by  Naegeli,  28.1  per  cent  had  healed  or  latent  lesions;  among 
Burckhardt*s  1452  autopsies  he  found  1221,  or  84.1  per  cent,  tubercu- 
lous; but  39.4  per  cent  of  them  showed  quiescent  latent,  or  healed 
lesions,  and  Reinhart  found  70  per  cent  inactive  lesions.  The  results 
of  nearly  all  other  investigations  show  the  same  conditions. 

Active  and  progressive  lesions,  leading  to  death,  are  characteristic 
of  infancy;  in  fact,  during  the  first  year  of  life  all  lesions  discovered 
at  autopsies  are  those  of  generalized  and  progressive  tuberculosis. 
Localized  lesions  are  rare  in  childhood ;  they  only  make  their  appearance 
after  the  second  year,  and  are  still  rare  at  ten  years  of  age.  Available 
pathological  evidence  tends  to  show  that  the  younger  the  individual 
injected  unth  tuberculosis,  the  more  likely  he  is  to  be  killed  by  the  disease, 
while  the  older  the  individual,  the  less  is  he  likely  to  suffer  from  acute  and 
progressive  disease.  In  fact,  Lubarsch  says  that  among  older  persons 
tuberculosis  is  a  relatively  harmless  process,  showing,  as  it  does,  a 
strong  tendency  to  latency  or  healing.  He  illustrates  this  point  by  the 
following  statistical  facts: 

Among  502  infants  under  one  year  examined  after  death,  4.58  per 
cent  were  found  with  tuberculous  lesions,  all  of  which  were  acute  or 
subacute  general  tuberculosis,  without  any  tendency  to  localization 
in  a  single  organ.  Of  123  children  two  years  of  age,  20.3  per  cent 
were  found  with  tuberculous  lesions.  All  were  also  active  and  pro- 
gressive, though  there  were  already  seen  tendencies  to  localization  of 
the  process,  but  no  calcification  was  noted.  At  three  years  of  age 
24.7  per  cent  of  the  bodies  showed  tuberculous  changes,  and  in  one 
some  evidences  of  calcification  were  found  microscopically  in  a  tuber- 
culous bronchial  gland.  He  found  that  the  number  of  active  and 
fatal  cases  of  tuberculosis  keeps  up  at  a  high  level  until  the  age  of  fifteen, 
when  localized  tuberculosis  begins  to  manifest  itself,  though  the 
lesions  still  show  tendencies  to  progression,  and  calcification  is  still 
exceptional.  Thus,  among  139  bodies  of  tuberculous  individuals 
between  one  and  sixteen  years  of  age,  only  33,  or  23.7  per  cent,  showed 
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calcified  foci,  but  none  was  completely  healed — all  were  active  and 
progressive  in  character. 

Only  after  the  seventeenth  year  of  life  are  to  be  noted  at  autopsies 
latent  and  healed  tuberculous  lesions,  and  they  keep  on  increasing 
in  frequency,  so  that  at  the  age  of  forty  they  are  more  frequent  than 
progressive  lesions.  The  following  table,  as  well  as  Fig.  3,  shows  the 
point  clearly: 

Latent  and 
Active  lesiona.  healed  lemon*. 

Age.  Per  cent.  Per  cent. 

17  to    20 77.4  22.6 

20  to    30 76.7  23.3 

30  to    40 52.6  47.4 

40  to    50 38.9  61.1 

50  to    60 33.5  66.5 

60  to    70 23.3  76.7 

70  to    80 14.7  85.3 

80  to    90 9.3  90.7 

90  to  100 0.0  100.0 

These  data  must  be  considered  underestimates,  rather  than  over- 
estimates, because  while  dissecting  lungs  and  pleurae  slight  and  healed 
lesions  may  be  overlooked,  unless  serial  sections  are  made.  Eugene  L. 
Opie,^  of  St.  Ix)uis,  attempted  to  overcome  this  possible  source  of  error 
by  an  ingenious  method.  While  making  autopsies  on  93  children, 
under  eighteen  years  of  age,  and  50  adults,  he  roentgenographed  each 
lung,  and  since  calcium  salts  are  impervious  to  the  roentgen  rays, 
small  nodules  which  could  not  be  detected  on  inspection  and  dissec- 
tion were  easily  discovered.  He  thus  found  that  partially  calcified 
foci  containing  caseous  material  of  soft,  friable  consistence  are  con- 
spicuous in  roentgen-ray  plates.  In  some  specimens  tuberculous 
nodules  seen  on  the  plate  could  not  easily  be  found  on  dissection, 
but  careful  search  always  revealed  them.  In  all  doubtful  cases  con- 
cerning the  nature  of  a  lesion,  microscopic  examination  of  the  tissue 
was  made.    It  is  thus  clear  that  0])ie's  work  was  very  carefully  done. 

His  results  are  given  in  the  following  table: 


Age  (years). 


Tiider  1  . 

1  to    2  . 

2  to    5  . 
5  to  10  . 

10  to  18  . 

18  to  30  . 

30  to  50  . 

50  to  70  . 
70  and  over 


1 

Tuberculosia. 

In  thoae  who 

have  died 

with  other 

diaeaaes. 

Number  of  i 
autoiwsies. 

IVceent. 

FaUl. 

Non-fatal 

' 

1 

Number.      Percent.  | 

43 

4                  9.3 

4 

0 

0.0 

16 

1                   6.2 

1 

0 

0.0 

*•*         1 

6                42.8            3 

3 

27.3 

11          ' 

5         1       45.5           2 

3 

33.3 

9 

(i                             66.7        ;              1 

5 

62.5 

0 

6         1     100.0 

1 

5 

100.0 

2:i 

23              100.0 

1 

22 

100.0 

15 

15              100.0     1       1 

14 

100.0 

G 

G              100.0           0 

1 

6 

100.0 

1  Jour.  Exper.  Med..  1917,  26,  885;  26,  263. 
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Here  again  it  is  clear  that  in  this  country  the  number  of  persons 
infected  with  tuberculosis  is  not  less  than  has  been  observed  in  Europe, 
though  most  of  the  lesions  have  not  been  the  cause  of  death,  but  have 
healed,  leaving  but  scars,  or  calcified  nodules.  "The  age  of  incidence 
of  focal  tuberculous  lesions  of  the  lungs,'*  says  Opie,  "demonstrates 
that  they  have  their  origin  in  most  instances  m  childhood.  Focal 
lesions  which  heal  have  been  found  at  all  ages  after  the  second  year  of 
life,  but  in  more  than  half  of  all  individuals  these  lesions  are  acquired 
between  the  ages  of  ten  and  eighteen  years.  In  the  period  between 
eighteen  and  thirty  at  least  85  per  cent  of  all  individuals  have  acquu-ed 
focal  tuberculous  lesions.  The  occurrence  of  tuberculous  infection  in 
the  lungs,  in  the  regional  lymphatic  nodes,  or  in  some  other  organs  of 
the  body,  such  as  the  gastro-intestinal  tract  and  its  lymphatic  system, 
is  nearly  universal,  but  doubtless  a  few  individuals  escape.  That  focal 
tuberculous  lesions  of  the  lung  are  occasionally  acquired  during  adult 
life  is  shown  by  the  slight  increase  in  the  proportion  of  those  \^ith 
these  lesions  as  age  increases  from  eighteen  years  to  old  age." 

The  frightful  tuberculization  of  humanity,  as  revealed  by  these 
autopsy  findings,  was  exj^lained  by  some  authors  as  due  to  the  fact 
that  in  hospitals  there  is  a  concentration  of  tuberculous  sick,  and  among 
children  who  succumb  at  an  early  age,  the  percentage  of  tuberculous 
should  be  much  higher  than  among  those  who  survive  until  maturity. 
But  it  must  be  recalled  that  these  autopsy  findings  were  obtained  in 
children  who  died  from  all  causes,  and  that  in  many  the  tuberculous 
lesions  were  found  incidentally,  although  the  causes  of  death  were 
entirely  different  diseases. 

Reliability  of  Autopsy  Statistics.  —Many  objections  have  been  raised 
against  these  autopsy  statistics  showing  that  nearly  every  adult  living 
in  a  modern  city  harbors  tubercle  bacilli  within  the  body.  Some 
have  maintained  that  many  non-tuberculous  changes  in  the  lungs 
and  pleura  have  been  included  as  "latent"  or  "healed^'  tuberculosis. 
But  Naegeli,  Burckhardt,  Reinhart,  Opie,  Griffith,  and  many  others, 
state  distinctly  that  extreme  care  had  been  taken  before  pronouncing 
doubtful  pathological  changes  as  tuberculous.  Some,  like  0])ie  and 
Reinhart,  have  made  microscopical  studies  of  the  tissues  before  decid- 
ing; (irifhth  inoculated  guinea-pigs,  etc.,  l)efore  deciding. 

It  has  also  bt^eii  suggested,  especially  by  Cornet,  that  these  latent 
lesions  \\ere  caused  by  avirulent,  or  mildly  virulent  tubercle  bacilli, 
perhaps  even  by  some  of  the  non-pathogenic  acid-fast  microorganisms 
which  abound  in  nature.  But  this  has  been  disproved  for  the  first 
time  by  l^ooinis,  who  injected  such  glands  into  rabbits  and  found 
that  they  \\erc  infected  with  tuberculosis.  Cobbett,^  working  for  the 
Hoyal  Commission  on  Tuberculosis  in  England,  found  that  definitely 
caseous  nodules  taken  from  the  lymphatic  glands  of  children  might 
be  quite  incapable  of  setting  up  tuberculosis  when  emulsified  and 

1  The  Causes  of  TulxTculosis,  p.  70. 
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injected  into  animals,  even  when  the  injections  were  made  in  such  a 
susceptible  animal  as  the  guinea-pig.  This  was  surprising,  but  what 
was  more  surprising  still,  the  caseous  matter  thus  shown  to  be  totally 
devoid  of  infective  power  might  contain  plenty  of  well-formed  tubercle 
bacilli,  easily  visible  under  the  microscope.  Similar  experiences  \^ere 
recorded  by  A.  S.  GriflSth,  Weber,  and  others.  This  would  tend  to  con- 
firm Cornet's  view  that  the  lesions  were  produced  by  avirulent,  or 
mildly  virulent,  tubercle  bacilli,  and  for  this  reason  the  disease  they 
produced  was  not  active,  nor  fatal.  But  other  investigators  did  find 
virulent  tubercle  bacilli.  Thus,  Lydia  Rabinowitsch^  found  that  com- 
pletely calcified  glands,  in  which  no  tubercle  bacilli  could  be  discovered 
microscopically,  were  still  capable  of  infecting  animals.  Eastwood  and 
Griffith  even  cultivated  tubercle  bacilli  from  glands  of  72  children, 
34  of  whom  were  apparently  non-tuberculous. 

It  is  thus  clear  that  the  tubercle  bacilli  found  in  the  healed  lesions 
of  persons  who  have  succumbed  to  diseases  other  than  tuberculosis  are 
often  alive  and  virulent. 

The  objection  has  also  been  raised  that  the  autopsy  material 
obtained  in  morgues  in  large  cities  represents  the  lowest  grades  of 
society,  the  poorest  strata  of  population,  who  are  most  likely  to  suc- 
cumb to  tuberculosis,  while  the  well-to-do,  or  self-supporting  elements 
of  society,  even  in  cities,  are  by  no  means  tuberculous  to  such  an 
appalling  extent.  But  it  is  the  poor  who  present  the  problem  of  tuber- 
culosis most  acutely.  Moreover,  Naegeli  pointed  out  that  his  material 
was  not  exclusively  of  the  lowest  strata  of  society.  Forty  per  cent  at 
least  were  country  folk,  and  6.5  per  cent  were  private  patients;  only 
in  22.5  per  cent  was  tuberculosis  the  cause  of  death,  as  against  28  per 
cent  occurring  among  the  general  population  of  the  Canton  of  Zurich, 
thus  showing  that  the  persons  on  whom  he  made  his  autopsies  were  not 
excessively  tuberculized. 

Better  confirmation  of  these  findings  was,  however,  supplied  by 
several  series  of  autopsies  made  on  persons  who  had  enjoyed  good 
health  but  succumbed  to  accidents,  or  acute  diseases.  Among  826 
autopsies  made  on  such  individuals,  Birch-Hirschfeld^  found  171, 
or  20.7  per  cent,  with  tuberculous  lesions.  Of  these,  105,  or  12.7 
percent,  were  healed  lesions;  31,  or  3.8  per  cent,  were  actively  ad- 
vanced; 35,  or  4.2  per  cent,  were  latent  or  mildly  active.  Similar 
results  were  reported  by  J.  G.  Monckenberg,'  who  made  autopsies  on 
85  soldiers  fallen  in  the  World  War.  In  25,  or  31.76  per  cent,  he 
found  distinct  evidences  of  active,  latent,  or  healed  tuberculosis.  In 
5  cases  the  lesions  were  so  active  that  they  may  have  been  the  cause 
of  death,  but  in  the  remaining  22  cases  the  tuberculous  lesions  were 
incidental  findings.    Likewise,  Hart*  made  autopsies  on  573  soldiers 

»  Berl.  klin.  Wchnachr.,  1907,  p.  35. 

s  Deutoch.  Arch.  f.  klin.  Med.,  1899,  64,  58. 

»  Ztachr.  f.  Tuberk.,  1915,  24,  33. 

*  Ibid.,   1919.  31,  129. 
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wlio  {\m\  froTii  iinn-tnl)t'n'iiloij,s  diseases  t hiring  the  war,  iu\\\  hm\xi\ 
tliat  ItHi,  ivv  ZA  per  eeiit»  hai!  tuhereul<iiis  lesums,  ui  whii^h  1.51,  or  2<nS 
per  cent,  were  "obsolete/* 

Extent  of  Tuberculous  Mection  among  the  Liiring.  The  extent  of 
tuherrnloiis  iufertinn  among  the  liviiig  population  has  been  aseertaincfl 
by  the  applieafion  of  the  tnlHTrulin  test,  whirh  is  even  more  delicate 
than  the  niaeroseopic  examination  of  the  body  after  death,  showing, 
as  it  does,  the  numlwr  of  persons  infected  with  tubercle  bacilli  anri 
who  have  survived,  or  have  wot  at  all  suffered  as  a  result  of  the*  infei*- 
tlon.  \o  matter  how  slight  the  lesion  prodm^d  by  the  ttil)ercle  bacilli, 
the  tuberculin  test  reveals  it. 

Extensive  investigations  have  ))een  uiade  along  these  lines,  and  it 
was  found  that  there  are  very  few  adults  living  in  cities  who  tJo  not 
react  to  tuberculin.  Those  who  live  in  tubercle-laden  surroundings 
harrlly  ever  escape  infection.  Pollak^  found  that  in  Vienna  IKi  per 
cent  of  children  of  tuberculous  parentage  were  infected  before  they 
reached  the  fourth  year  of  life.  In  Spain,  Munoyerro  and  Frias^ 
found  tuberculosis  in  llto  of  3(HM1  children  from  one  to  three  years  of 
age  at  a  Madrid  asylum.  The  tuherenlin  tests  showeil  \iy^^  per  cent 
of  infections  at  this  early  age,  and  the  tuberculcjiis  cadavers  formed 
9.3  per  cent  of  the  totaL  In  Argentina,  (larrahan'^  applie*!  the  tuber- 
euh'n  test,  often  three  or  four  times,  to  1214  children  at  Buenos  Aires, 
between  two  and  sixteen  years  of  age.  He  found  that  of  the  children 
between  fourteen  and  sixteen,  75  per  cent  showed  signs  of  tul»erculous 
infe<*tion.  Mantoux^  found  tluit  ^  per  cent  of  the  children  in  Paris 
w  ere  infected  before  they  reached  the  fifteenth  year.  A  more  recent 
investigation  by  (lermaine  Mioche/*  who  applied  the  tuberculin  test 
to  27.S4  cliildren  at  Paris,  gave  the  following  pnjportion  of  positive 
reactions: 

Age.  Nutiiber  ai  * 

I'ndt^r  3  nionth.^  208 

(» to  12  mnnthij  58.') 

UiuIiT  I  yt'ur    ,  1340 

1 1  ki    2  ycnrs  .  *J47 

2  to    5  yeun»  .  ,                                                                       467 

5  to  H)  yi-ars  525 

m  to  16  years  .  ;iOi 


Per  cptit  iKiwitive^ 
3.7 
7.3 

ie.a 

10.6 
24.S 
50.8 
67.4 
82,7 


In  New  York  City  the  author"  has  found  that  cluldren  living  with 
their  tnln^rculons  pti rents  are  infected  to  the  extent  of  S4  ]>er  cent  at 
the  Mge  of  foyrtt*en,  as  can  he  s<*cn  from  the  tahic  and  the  attached 
diagram  (Fig,  4).  Sinular  results  have  t)cen  obtained  wliile  testing 
hirge  numbers  of  children  of  tuberc-nlous  parentage  in  \  arious  I^uropean 
cities. 

'  Hriui»?r'«  Bfitr.,  1911.  19,  40^. 

*  Arch.  E^pftnolfs  di^  PodintrUi.  1919,  3,  532. 

*  St-mfitm  Mi'tlit-n.  UH9,  26,  771. 
«  SAmaine  mid..  VMB,  29,  .371;  Prease  m^d,,  1910.  18,  10. 

*  Le  Nouriswjn,  iy2i>,8t  41. 

*  Arch.  Pediat..  1914,  31,  y6p  197. 
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Taking  apparently  healthy  children  at  random,  i.  e,,  those  who 
do  not  live  in  homes  harboring  evidently  tuberculous  persons,  it 
appears  that  they  are  also  infected  in  large  numbers.  Hamburger^ 
found  that  at  the  age  of  fourteen  94  per  cent  of  the  children  of  artisans 
in  Vienna  show  signs  of  infection  with  tuberculosis.     Calmette^  at 


Table  Showinq  Extent  op  Tuberculous  Infection  amonq  the  Poorer  Ci^sses 

IN  New  York  City  Based  on  the  Application  of  the  Tuberculin 

Test  on  1280  Children  under  Fifteen  Years  of  Age. 

Percentage  giving  positive  reactions  among 


Age. 
Under  1  year 
1  to    2  years 
3to    4     " 
5  to    6     " 
7  to  10     " 
11  to  14     " 
14     " 


Children  of  tuberculous 

Children  of  non-tuberculous 

parents. 
Number  of 

parents. 
Number  oi 

cases.               Per  cent. 

cases.                Per  cent. 

.        33                 115.15 

56                  10.07 

49                 55.10 

39                 33.33 

90                 68.88 

80                 41.25 

95                 65.26 

106                 50.00 

.      244                 71.31 

173                 64.74 

.      181                 74.58 

134                 69.40 

.       37                 83.79 

20                 75.00 

AGE  flwM.  tt*i2«a«.!T4.       It 


YEARS 


Fig.  4. — Proportion  of  children  reacting  to  the  cutaneous  tuberculin  test.  Black 
line  represents  692  children  of  tuberculous  parentage  in  New  York  City;  dotted  line 
represents  588  children  of  non-tuberculous  parentage  in  New  York  City. 

Lille,  France,  testing  1226  persons  of  all  ages  taken  at  random  from 
diverse  social  strata,  all  apparently  healthy,  found  that  during  the 
first  year  of  life  only  9  per  cent  were  infected,  but  the  percentage 
kept  on  increasing,  so  that  at  the  age  of  fifteen  and  over,  87  per  cent 


>  Die  Tuberkulose  im  Kindesalter,  Berlin.  19 13. 
*  Grysez  et  Letulle,  Presse  m6d.,  1911,  19,  051. 
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were  infected.  In  New  York  City  the  author*  found  while  testing 
children  of  poor,  but  non-tuberculous  parentage,  that  under  oneyear 
of  age  10  per  cent  were  infected;  between  one  and  two  years  of  age, 
33.33  per  cent,  and  the  proportion  giving  positive  reactions  to  tuber- 
culin kept  on  growing  steadily  with  advancing  age,  so  that  at  the  age 
of  fourteen,  75  per  cent  of  "reactors**  were  found. 

It  is  well  known  that  the  von  Pirquet  test,  which  was  used  in  these 
cases,  is  occasionally  negative  when  applied  the  first  time,  but  is 
positive  when  applied  a  second  or  third  time.  For  this  reason  some 
who  have  applied  the  test  but  once  found  a  lesser  number  of  reactors. 
J.  B.  Manning  and  H.  J.  Knott,^  in  Seattle,  tested  228  children,  aged 
ten  to  fourteen  years,  coming  to  the  Children's  Tuberculosis  (linic, 
the  large  majority  of  whom  were  from  tuberculous  homes.  Of  166 
with  a  definite  history  of  exposure,  84,  or  50.6  per  cent,  gave  a  positive 
von  Pirquet  test,  though  82.1  per  cent  of  these  children  showed  no 
clinical  evidences  of  tuberculosis.  Of  62  children  with  no  history  of 
exposure,  14,  or  22.8  per  cent,  were  reactors.  But  they  used  only  one- 
half  strength  of  tuberculin,  and  when  found  negative  after  the  first 
application  the  test  was  not  repeated.  Had  they  applied  it  twice  or 
three  times,  and  in  full  strength,  the  proportion  of  reactors  would 
undoubtedly  have  been  higher.  George  H.  Cattermole*  tested  children 
in  Boulder,  Colorado,  where  there  is  no  overcrowding,  but  plenty  of 
good  food  and  sunshine.  Probably  one-half  the  families  in  Colorado 
contain  one  or  more  adult  consumptives.  It  would  be  expected  that 
the  number  of  reactors  should  be  quite  large.  Yet  only  38  per  cent 
were  found  to  have  been  infected.  This  anomaly  may  be  explained 
by  the  superior  social  and  economic  conditions,  but  it  seems  to  me 
that  the  following  reasons  are  more  plausible:  The  number  of  children 
was  rather  small,  only  66;  if  he  had  extended  his  investigations  the 
results  might  have  been  different;  he  applied  the  test  but  once  in 
most  cases,  using  the  von  Pirquet  and  the  Moro  tests.  At  any  rate 
it  appears  that  opportimities  for  infection  w  ere  not  altogether  counter- 
balanced by  superior  climatic  and  economic  conditions. 

While  it  is  in  large  industrial  cities  that  tuberculosis  is  most  wide- 
spread, as  is  shown  by  the  high  morbidity  and  mortality  from  the 
disease,  infection  is  not  lacking  in  rural  communities  of  civilized 
countries.  Investigations  made  by  Jacob,^  Hillenberg,^  Overland,*  and 
others  have  shown  that  in  villages,  w  here  a  case  of  open  tuberculosis 
had  not  been  seen  for  many  years,  the  people  living  under  good 
economic  and  hygienic  surroundings,  and  where  the  milk  supply  was 
practically  free  from  tuberculous  contamination,  25  per  cent  of  the 

»  Arch.  Pediat.,   1915,  32,  20. 

«  Am.  Jour.  DIh.  of  ChUdron,  1915,  10,  354. 

»  Jour.  Am.  Med.  Assn.,  1915,  65,  782. 

*  Die  Tul)erkuIoHo  uiu!  die  hyKieni»che  Misstande  iiuf  dem  Laude.  Berlin,  1911. 
'  Tul)erkulo»is,  1911,  10,  254. 

*  Interiiut.  Zentralbl.  f.  Tuberkulose,  1914.  8,  035. 
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school  children  and  about  45  per  cent  of  the  adults  gave  positive 
reactions  to  tuberculin,  indicating  that  they  had  not  escaped  tuber- 
culous infection.  Here  we  find  that  the  effect  of  infection  is  only  an 
altered  reactivity  to  tuberculin,  and  not  phthisis.  The  reasons  for 
this  phenomenon  will  be  discussed  later  on. 

Taberculosis  among  Primitiye  Peoples  and  Races.—  The  only  regions 
free  from  tuberculosis  appear  to  he  those  inhabited  by  primitive  peoples 
who  have  not  come  in  contact  with  civilizaiion.  Thus,  the  American 
Indian,  before  the  advent  of  the  white  man  on  this  continent,  knew 
nothing  of  the  disease,  as  w  as  shown  by  Woods  Hutchinson,^  Hrdlicka,^ 
and  others.  Nor  do  the  savage  and  barbarian  races  of  Central  Africa 
and  Asia  seem  to  have  had  experience  with  tuberculosis,  until  the 
whites  brought  it  to  them.  Among  these  primitive  peoples  the  tuber- 
culin reaction  is  always  negative,  and  autopsies  made  on  their  dead 
reveal  no  active  or  healed  tuberculous  lesions,  as  is  the  ease  with  new- 
born infants  among  Europeans.  But  it  appears  that  as  soon  as  these 
peoples  come  into  contact  with  civilized  man  they  are  infected  in  large 
numbers.  This  was  observed  among  the  American  Indians,  the  native 
tribes  of  Australia  and  Africa,  etc.  The  application  of  the  tuberculin 
test  among  these  races  by  Calmette,'  Metchnikoff,*  Ziemann,^  and  others 
has  shown  clearly  that  the  frequency  of  tuberculous  infection  depends 
directly  on  their  contact  with  civilization.  It  is  altogether  absent, 
or  extremely  rare,  among  those  races  who  have  recently  met  the 
white  man,  but  the  proportion  grows  in  direct  ratio  to  the  intensity 
of  immigration  of  European  settlers,  and  with  commercial  interchange 
between  them  and  civilized  humanity.  It  is  also  evident  that  their 
immunity  from  this  disease  before  the  advent  of  the  white  man  was 
not  due  to  racial  or  climatic  conditions,  as  was  suggested  by  some  earlier 
^Titers,  but  solely  to  the  absence  of  tubercle  bacilli,  because  as  soon 
as  these  are  imported,  the  natives  display  a  striking  vulnerability  to 
the  disease,  which  is  greater  the  longer  they  have  been  protected 
against  the  importation  of  tubercle  bacilli. 

Racial  Differences  in  Susceptibility  to  Tuberculous  Infection.— 
A  study  of  the  epidemiology  of  tuberculosis  also  teaches  that  the 
dangers  of  tuberculous  infection  depend  on  the  length  of  time  a  people 
has  been  exposed  to  the  disease.  Thus,  when  primitive  peoples  \\  ho 
has  never  been  affected  with  this  disease  come  into  tubercle-laden 
surroundings,  they  are  soon  infected  and  the  disease  runs  an  acute 
and  fatal  coiu^se  in  nearly  all  cases.  This  is  often  the  case  with  savages 
and  barbarians  brought  to  Eiu^ope  or  America:  They  almost  invariably 
acquire  tuberculosis,  and  succumb  in  a  short  time.  The  American 
Indians,  coming  in  contact  with  the  whites,  and  incidentally  with  the 

>  New  York  Med.  Jour.,  1907,  86,  624. 

'  Tuberculosis  among  Certain  Indian  Tril)es  of  the  United  Stat<»s,  Washington,  1909 

*  Ann.  de  I'lnstit.  Pasteur,  1912,  26,  497. 

*  Ibid.,  1911,  26,  785. 

*  Centralbl.  f.  Bakteriol..  1913.  70,  118. 
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tiilierclo  hinillus,  arc  l>eiii|:  tlectniated  by  tlie  disease  which  runs  an 
acute  and  fatal  c(nirsc  among  tliciiu  ami  the  same  is  true  of  the  negro 
popuhititJii  in  tliis  country. 

A  tlrastic  illiistratiim  has  been  reported  by  runiniins^  from  Eg>'pt, 
where  the  Sudanese  soldier,  recruited  froni  trilies  inuoug  which  tuher- 
cnlosis  is  practically  mikm>\vn.  is  nna^h  n^jre  liahie  to  tnhereulosis 
than  the  Egyptian  soldier  who  has  been  niisci!  in  a  region  where  the 
disease  has  Ixeeii  quite  common  for  centuries.  In  former  times  slaves 
of  the  Snilanese  race  were  the  clieapest  in  the  market,  })eeause  it  was 
assumed  that  a  large  immber  wouki  contract  the  disease  and  die. 


Ft«,  5, — Mortulity  from  puhiiionjiry  tuburculosid  in  ihi     I  rjiinl    Slafo**   RegifltTAttQQ 
Aroti  Mfrording  to  race.     (Hoffumrj  i 

During  tlie  reeent  World  War  this  point  was  clearly  brought  out 
when  African  and  Asiatic  troops  were  transported  to  Europe  in  large 
numbers.  S.  Lyle  Cummins-  reports  that  there  were  mf>re  deaths 
from  tul>ercnlosis  in  the  Uritish  armies  in  France  during  HUT-ltllS 
in  a  few  companies  of  Africans  than  among  the  whole  of  the  British 
troops  in  France.  The  contrast  hetween  tlie  ease  mortality  was  e<|nally 
striking:  5;7  per  cent  among  the  British  and  5(>  per  cent  among  the 
Africans.  These  African  labt^r  units  were  subjected  to  careful  medical 
exauxination  before  leaving  their  country,  which  shows  that  they  ha*! 
acquired  tubereuli>sis  in  Frara'c.  The  Fijian  labor  units  had  to  be 
repatriated  on  account  of  the  prevalence  of  tul)erculosis  among  them. 
Tlie  Irnban  tUvisions  in  France  during  HMO  shtnved  a  tnlH^nidosis 
incidentx^  of  27.4  ]>er  \Ktt\,  as  conipareil  with  a  f*ase  incidence  uf  LI 
jKT  ItHK)  among  British  troops.  Similar  conditions  were  oliserved 
among  the  Indian  and  Chinc^se  labor  contingents.  A.  Borel'  reports 
the  same  among  tlie  French  African  troops.  He  found  that  among 
those  ^\ho  recently  arrived  from  Senegal  only  4  or  h  per  cent  gave 
pijsitive  cutaneous  reactions,  indicating  that  they  were  hardly  tnber- 
enlized.  But  after  staying  in  France  for  some  time  the  death  rate 
from  tuWreulosis  increased  to  1L14  per  cent.  On  the  other  hand, 
American  negrtjes,  wln>  had  been  exj)ose<i  to  tuberculous  infection  in 
tlie  Tnitwl  States,  did  not  show  an  excessive  tuberculosis  mortality 
while  serving  in  France  with  the  American  Expeilitionary  Forces. 


»  Tr.  Soc.  Trop.  Mt-d.  ntid  H>»t-,  1911-1912.  6,  245, 

*  Inleniftt,  Jour,  RiMic  HesilOi,   lyjO,  I,   137. 

*  Am&,  ItLst.  Pasteur^  1020,  d4,  105. 
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This  is  exemplified  again  by  conditions  observed  among  the  immi- 
grants to  the  United  States.  The  Irish  and  Sicilian  immigrants,  and 
to  a  lesser  extent  the  Hungarians,  Slavonians,  and  Scandinavians, 
mostly  hail  from  agricultural  parts  of  their  native  countries  where  they 
have  known  very  little  of  tuberculosis.  In  this  country,  working  in 
closed  factories,  and  coming  in  contact  with  tuberculous  fellow-work- 
men, many  soon  contract  the  disease,  which  runs  an  acute  course, 
terminating  fatally  in  a  large  proportion  of  cases.  Among  immigrants 
coming  from  countries  or  cities  where  they  have  been  exposed  to 
infection  for  generations,  as  is  the  case  with  the  English,  Germans, 
and  especially  the  Jews,  the  rates  of  tuberculous  mortality  are  much 
lower. 

When  speaking  of  race  influence  on  the  incidence  and  mortality 
from  tuberculosis,  the  facts  just  mentioned  must  always  be  borne  in 
mind.  Tuberculosis  appears  not  to  be  a  racial  problem — there  are 
no  races  which  are  more  or  less  vulnerable  to  the  disease,  because  of 
their  ethnic  peculiarities,  such  as  height  of  the  body,  color  of  the  skin, 
eyes  and  hair,  or  other  somatic  or  morphological  traits  which  distin- 
guish one  race  from  another.  One  human  race,  or  ethnic  group,  when 
first  meeting  with  tubercle  bacilli,  is  as  vulnerable  as  another.  It  is 
only  after  they  have  been  exposed  for  many  generations  to  the  disease 
that  they  acquire  a  certain  resistance  against  infection,  which,  though 
occurring  in  almost  everyone  who  has  been  exposed  to  infection,  is 
less  liable  to  cause  disease  than  in  races  which  present  virgin  soil  to 
the  bacilli.  The  mechanics  of  this  acqubed  immunity  will  be  dis- 
cussed later  on. 

MORTAUTT    FROM    PULMONARY   TUBERCULOSIS    PER    100,000   POPULATION. 

1861   1866   1871   1876   1881   1886  1891  1896  1901  1906 

to     to     to     to     to     to  to  to  to  to 

Country.     1865.   1870.   1875.   1880.   1885.   1890.  1895.  1900.  1905.  1910. 

United  States 171  147 

Encland  and  Wales  .  253    245    222    204    183    164  146  132  122  111 

SeoUand  ....  252    262    248    229    211    189  174  165  145 

Ireland 183    191    200    208    212  214  213  215  191 

Australia 122    121  107  94  89  75 

New  Zealand 91     84  81  78  70  62 

•Ontario  Province 125    116  114  141  129  113 

Germany 361    348    314  224  194  186  159t 

Pnasia 317    312    290  247  208  191  162 

Bavaria 287  262  243  214t 

Saxony 251    251    244    236  212  194  154  135t 

Baden 312    297  278  244  217  183 

•Austria 377    393    383  394  345  340  305 

Switserland 200    209    213  199  190  189  176t 

Netherlands 189  165  133  125 

•Belgium  ....  305    305    335    323    301  165  142  118  102t 

France 255  249  265  277t 

Italy 137  100  106  116  123t 

Spam •    148  135 

Denmark 262    249    231  200  160  149  134t 

Norway 108    126    140    144  173  206  196  200t 

Finland 374    414    367    255    256  261  273  291 

Serbia 251  231  280  297t 

•Hungary 364  397  374 

Chile 235  269 

Japan 101  136  145  146  154t 

Notes. — All  fi|{ures  refer  to  pulmonary  tuberculosis,  except  those  marked  *  which  include  all 
fonns  of  tuberculosis, 
figures  in  the  last  column  marked  t  vae  only  for  1906-1908. 
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Oeographical  Distribution.— Sixty  years  ago  Hirsch,  in  his  classical 
study  of  Geographical  and  HistortccU  Medicine,  arrived  at  the  con- 
clusion that  tuberculosis  is  a  disease  of  all  times  and  all  countries. 
With  oiu*  present  knowledge  we  have  not  discovered  any  proofs  to 
the  contrary.  Observations  in  every  part  of  the  habitable  globe  show 
that  the  presence  or  absence  of  tiie  disease  is  determined  less  by 
geographiail  location,  or  climatic  phenomena,  than  by  social  and 
economic  conditions  and,  above  all,  by  the  presence  or  absence  of  the 
tubercle  bacillus.  We  have  showTi  in  the  preceding  pages  that  its 
absence  in  certain  countries  cannot  be  ascribed  to  either  an  immunity 
of  the  population,  nor  to  the  climate  in  which  they  live,  nor  to  the 
altitude  on  which  they  have  been  located.  Indeed,  it  is  obvious  that 
as  soon  as  the  tubercle  bacilli  are  introduced  among  any  people  in 
any  geographical  location,  the  disease  is  not  slow  in  making  its  appear- 
ance. The  comparative  absence  of  tuberculosis  in  the  Kockies,  the 
Andes,  and  other  mountainous  regions,  in  former  times  was  apparently 
due  to  the  scarcity  of  population,  and  the  peculiarity  of  the  occupations 
there  pursued.  In  the  mountainous  regions  of  the  United  States 
tuberculosis  was  scarce  before  consumptives  began  to  immigrate  in 


Death-hates  from  Pulmonary  Tuberculosis  per  100,000  Population  in  Various 

Cities. 


aty. 
London 
Edinburgh 
GlaHRow 
Dublin 
Belfast 
Paris    . 
Berlin  . 
Hamburg 
Munich 
Dresden 
Brealau 
Amsterdam 
Rotterdam 
The  Hague 
Vienna 
Prague 
Budapest  . 
TriesU' 
Christiania 
Stockholm 
Cop<?nhagen 
Petn)grad 
Moscow     . 
Milan  . 
Turin  .      . 
Sydney 
Mellwume 
Montreal  . 
Toronto 
Rio  de  Janeiro 


1881 

to 

1885. 

222 
212 
311 
346 
382 
441 


389 
376 
331 
238 
219 
199 
085 
728 
715 
522 
320 
344 
273 
547 
411 
335 
240 
193 
233 
282 
203 
548 


1886 

to 

1890. 

197 
191 
250 
341 
402 
440 


348 
334 
313 
234 
192 
179 
576 
609 
591 
491 
287 
303 
246 
449 
393 
307 
222 
157 
213 
256 
207 


1891 

to 

1895. 

185 
180 
227 
335 
382 
409 

238 
312 
283 
342 
204 
188 
163 
474 
512 
434 
439 
282 
269 
198 
384 
391 
284 
250 
119 
182 
235 
242 
446 


1896 

to 

1900. 

176 
187 
195 
317 
329 
379 

200 
303 
247 
321 
185 
170 
160 
381 
472 
376 
402 
274 
246 
180 
321 
324 
204 
234 
98 
153 
250 
234 
474 


1901 

to 

1905. 

167 
167 
170 
309 
307 
390 

169 
269 
224 
318 
144 
133 
128 
336 
525 
367 
396 
229 
227 
144 
305 
268 
232 
225 
98 
139 
197 
174 
455 


1906 
to 
1910. 

132 
114 
140 
268 
235 
374 
188 
137 
226 
180 
271 
138 
127 
124 
274 
385* 
340 
369 
183* 
230 
136 
301 
258 
220 
183 
72 
109 
163* 

402 


Figures  marked  ♦  indicate  that  the?  death-rate  in  the  last  column  is  only  for  1910. 
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search  of  health.  Brown,  investigating  conditions  in  El  Paso,  Texas, 
found  that  the  testimony  of  physicians  is  to  the  effect  that  deaths  due 
to  this  disease  are  rare  among  the  indigenous  population;  E.  A.  Sweet^ 
finds  this  to  be  true  of  the  entire  southwest  region  of  this  country, 
and  Cattermole  confirmed  it  in  Colorado.  But  it  appears  that  the 
infection  of  people  living  under  good  sanitary,  and  above  all,  economic 
conditions  does  not  always  produce  phthisis,  especially  in  regions 
where  outdoor  life  is  the  vogue. 

Incidence  among  Bnral  and  Urban  Residents.— Of  greater  influence 
than  climate  and  altitude  appears  to  be  life  in  the  city,  when  com- 
pared with  life  in  the  country,  as  regards  the  morbidity  and  mortality 
from  tuberculosis.  It  appears  that  country  dwellers,  while  not  exempt 
from  infection  with  tubercle  bacilli,  are  less  likely  to  suffer  from 
phthisis  than  city  residents.  Thus,  the  average  death-rate  from 
tuberculosis  of  the  lungs  in  the  registration  area  of  the  United  States 
during  the  decade  ending  with  1909  was  154.7  per  100,000  population, 
but  in  the  cities  of  the  registration  area  the  rate  was  177.4  against 

Ai//^/    f5a5 

Fig.  6.— Mortality  from  pulmonary  tuberculosis  in  the  United  States  Registration 
Area  among  city  and  country  dwellers.     (Hoffman.) 

a  rural  death-rate  of  but  124. 1 .  These  differences  would  be  even  greater 
if  we  included  the  rural  centers  in  which  factories,  mills,  mines,  etc., 
are  located  and  where  the  workers  live  to  all  intents  and  purposes 
under  the  same  conditions  as  those  in  the  cities.  Such  differences  in 
the  mortality  from  phthisis  are  found  in  every  country  where  vital 
statistics  are  gathered.  In  England  and  Wales  the  mortality  per 
million  population  was  in  1913:  London,  1335;  F^ngland  and  Wales, 
1004;  rural  districts,  742;  all  urban  districts,  1075.  The  table  on  page 
76  shows  the  high  mortality-rates  from  this  disease  in  large  cities  in 
various  parts  of  the  world.  When  compared  with  the  rates  for  the 
entire  country,  as  given  on  page  75,  the  differences  are  clear. 

ITie  establishment  of  sanatoriums  for  consumptives  in  rural  districts 
during  recent  years  has  apparently  increased  the  mortality  from  this 
disease  in  certain  country  districts.  Thus,  in  1910  the  death-rates 
from  pulmonary  tuberculosis  in  the  State  of  New  York  were:  in  cities, 
165.7;  in  the  rural  districts,  120.1,  while  in  Colorado,  the  Mecca  of 

»  Public  Health  Reports.  1915,  30,  1059.  1147,  1225. 
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American  consumptives,  the  rates  were:  cities,  28S.2;  in  rural  districts, 
155,9,  It  is  thus  evident  that  with  .superior  cliniHto  and  altitude, 
Coloradf)  ha^  a  higher  mortahty  from  pylnioniiry  tuherculosi^i  than 
the  State  of  New  York.  Of  course^  the  rea^son  is  that  rn*>st  of  the  fatal 
phtln'sis  in  Colorado  is  iniported.  According  to  II.  K.  Whitney^  the 
( /oloriidoans  are  practically  immune  to  tulKTcnlosis.  He  brings  statis- 
tics showing  that  only  a  small  i>crt^*ntage  of  deaths  from  this  disease 
occur  aimmg  the  natives  of  Colorado. 


Fio.  7. —  Decline  in  the  tijortrtlity  frnm  pulnimiary  tnltorculows  hi  Attierirmi  dties 
Binco  1870.     (Ht>fTni£iiL) 


WTierever  availahle,  statistics  show  clearly  that  there  is  more  fatal 
tuhercniosis  in  cities  than  in  the  country.  The  reasons  for  this  dis- 
parity should  be  staight  not  tmly  in  the  ontd*Mtr  life  which  country 
dwellers  indulge  in  more  than  city  people,  but  more  in  the  difference 
in  social  and  ecoTioniic  ctjiiditi(>ris. 

The  higher  mortality  from  phthisis  in  towns  as  (*onipareil  with 
rural  districts  a|»p€'ars  t<>  aH'ect  ^mly  the  male  population,  as  has 
recently  l>een  shown  l»y  Beiijaniio  M<H)re."^  In  the  cf^mitry  districts 
of  Enghuifl  and  Wales  it  ap[>ears  that  the  mortality  of  females  is 
higher  than  that  in  the  cities.  In  lioth  tfuvn  and  country  nearly 
twice  as  many  girls  as  boys  die  from  jjhthisis  l>etween  the  ages  of 
ten  and  fifteen.  While  until  the  twentietli  year  the  mortiility  from 
pulmonary  tuberculosis  of  both  sexes  is  greater  in  rural  districts  than 
hi  urban  ilistricts,  hctween  the  twentieth  and  thirtieth  years  the  con- 
dition in  tlie  touns  bcfoiue  reversed.     After  the  thirtieth  year  the 


'  (Vilurudo  Mi-dit'iii#*,  1919.  16,  208, 
i  Liwcct,  191S,2«  018, 
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disease  preponderates  greatly  among  urban  males  as  compared  with 
urban  females.  Moreover,  the  disparity  of  the  phthisis  mortality  just 
mentioned  is  a  recent  phenomenon ;  it  was  not  observed  in  the  returns 
of  seventy  years  ago.  It  is  apparently  due  to  the  recent  changes  in 
the  social  and  economic  conditions  of  the  population  brought  about  by 
the  recent  conditions  among  the  working  classes. 


mortalitt  from  pulmonart  tuberculosis  in  american  cities, 
Rates  per  100,000  Population. 


1900  TO   1919. 


1900-04 


1905-09       1910-14 


1915-19 


Atlanta,  Ga. 
Baltimore,  Md. 
Birmingham,  Ala. 
Boston,  Mass.    . 
Brideeport,  Conn. 
Buffalo.  N.  Y.    . 
CambridKe,  Mass. 
Chicago,  ni. 
Cleveland.  Ohio 
Columbus,  Ohio 


245.5 
235.5 

223.2 
183.9 
123.2 
207.6 
157.8 
122.8 
203.6 


Da>'ton.  Ohio :     184.0 

Denver,  C^l 378.0 

Detroit.  Mich 113.0 

Fall  River,  Mass 181.8 

Grand  Rapids.  Mich 105.4 

Indianapolis,  Ind 192.8 

Jersey  City.  N.  J 233.2 

Los  Angeles.  Cal 320.8 

Louisville.  Ky 211.5 

LowcU.  Mass 160. 1 

Memphis.  Tenn 229.8 

Milwaukee.  Wis 128.7 

Minneapolis.  Minn 114.9 

Nashville.  Tenn 303 . 2 

Newark.  N.  J 239.4 

New  Haven,  Conn 177.6 

New  Orleans.  La 324 . 2 

NewYork.  N.  Y 221.7 

Oakland,  Cal 162.7 

Pateraon.  N.  J 188.8 

PhUadelphia.  Pa 214.9 

Pittsburgh,  Pa 133.7 

Portland,  Ore I     107.7 

Providence,  R.  I !     213.3 

Richmond,  Va 266.4 

Roche»t4-r.  N.  Y 

San  Francisco.  Cal 

Scranton.  Pa 

Seattle,  Wash 

Spokane.  Wash 

St.  Louis.  Mo 

St.  Paul,  Minn 

S>Tacu8e.  N.  Y 

Washington,  D.  C 

Worcester.  Mass 


133 

8 

279 

5 

96 

1 

99 

0 

117 

2 

196 

3 

108 

8 

142 

3 

274 

8 

180.0 

193.7 
233.9 


180.9 
162.5 
126.6 
224.9 
163.7 
117.9 
178.7 
191.0 
363.0 
96.2 
139.7 
82.8 
184.7 
208.4 
267.2 
207.7 
139.6 
226.2 
117.3 
106.0 
246.9 
222.8 
164.3 
272.7 
202.0 
158.5 
163.7 
207.8 
120.6 
86.9 
155.3 
224.8 
130.4 
191.8 
81.6 
77.7 
94.0 
187.1 
106.6 
117.8 
243.1 
147.9 


148.9 
204.5 
227.4 
156.6 
108.6 
129.5 
191.4 
146.8 
118.8 
151.5 
136.9 
274.6 

88.3 
139.5 

77.7 
167.1 
155.5 
232.7 
195.4 
107.5 
242.1 

98.3 
122.2 
197.9 
173.5 
118.8 
252.8 
181.0 
112.6 
141.6 
178.0 
106.4 

77.9 
130.1 
200.5 
105.0 
169.0 

86.4 

86.9 

80.1 
146.1 
115.0 

97.3 
205.8 
110.4 


174.0 

174.5 

183.8 

151.9 

129.0 

137. 

186. 

1.30. 

126. 

128. 

119.9 

255.2 

96.9 
149.8 

74.1 
149.2 
139.7 
192.9 
166.1 
115.7 
231.5 

82.5 
119.0 
178.9 
149.2 

99.0 
264.0 
101.5 
108.6 
128.2 
168.8 
120.6 

72.7 
129.8 
172.7 

89.0 
164.3 

78.4 

65.5 

62.0 
125.4 
113.5 

80.2 
1G0.8 
118.8 


Average 


198.9 


181. 


158.9 


145.1 
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Social  and  Economic  Factors.— There  is  no  question  but  that  infec- 
tion with  tubercle  bacilli  is  to  a  large  extent  influenced  by  social  and 
economic  conditions;  but  it  appears  from  available  evidence  that  the 
development  of  phthisis  is  almost  altogether  dependent  on  these  factors. 
Thus,  we  find  among  the  so-called  well-to-do,  the  cutaneous  tuber- 
culin reaction  only  rarely  reveals  hypersensitiveness  in  infants  and 
children.  Schlossmann  even  says  that  a  positive  skin  reaction  is  hardly 
ever  found  in  the  children  of  his  rich  clientele,  indicating  that  they 
are  free  from  infection.  The  experience  of  American  physicians 
appears  to  be  the  same  effect,  though  we  do  not  have  data  about 
inoculation  of  a  large  series  of  well-to-do  children  in  this,  or  any  other, 
country.  It  is,  however,  a  rule  among  pediatrists  to  place  great 
reliance  on  the  tuberculin  test  in  children.  That  this  is  justified  in 
the  case  of  infants  of  prosperous  parentage  may  be  true,  but  whether 
in  older  children  a  positive  skin  reaction  is  exceptional  is  open  to 
question.  When  children  attend  school,  and  later  when  they  go  out 
into  the  world,  meeting  all  sorts  and  conditions  of  men,  they  are  no 
longer  sheltered  against  infection,  and  most  of  them,  in  fact,  do  become 
infected  sooner  or  later. 

The  high  proportion  of  positive  reactions  obtained  among  children 
and  adults  in  rural  districts  in  Germany  and  Scandinavia,  where 
infection  has  taken  place  despite  the  absence  of  known  open  cases  of 
tuberculosis,  and  even  where  bovine  infection  could  be  excluded, 
appears  to  confirm  this  view.  In  fact,  it  is  very  rare  to  find  an  adult  in 
a  large  city  who  does  not  show  a  positive  skin  reaction  to  tuberculin, 
irrespective  of  his  social  or  economic  condition. 

Among  the  millions  of  proletariat  in  large  modern  industrial  cities 
infection  appears  to  be  most  rampant.  Reliable  tests — autopsies  and 
tuberculin — have  shown  that  very  few  escape  infection,  and  the 
clinics,  sanatoriums,  and  hospitals  for  tuberculous  patients  derive  their 
clinical  material  mainly  from  these  strata  of  population.  A  study  of 
the  mortality-rates  also  shows  that  these  are  the  people  who  are  most 
likely  to  succumb  to  tuberculosis.  One  has  only  to  glance  over  the 
maps  of  New  York  City  prepared  under  the  auspices  of  Herman  M. 
Biggs  to  be  convinced  that  poverty  and  tuberculosis  go  hand-in-hand. 
The  blocks  inhabited  by  the  rich  show  exceedingly  few  deaths  from 
this  disease,  while  those  inhabited  by  the  artisans,  the  laborers,  and 
the  poor — the  "slums" — are  appallingly  studded  with  cases  of  phthisis. 
Poverty,  filth,  and  overcrowding  may  act  by  favoring  the  spread  of 
infection,  or  by  reducing  the  inherent  resisting  powers. 

Illustrations  from  other  cities  are  not  wanting.  In  Hamburg  the 
death-rates  from  tuberculosis  are  in  inverse  ratio  to  the  amount  of 
income  tax  paid  by  the  various  groups  of  population.  In  Paris,  Ber- 
tillon  found  that  in  the  very  rich  district  filysee  the  mortality  from 
tuberculosis  is  the  least  in  the  city;  it  is  somewhat  higher  in  the  rich 
Opera  district;  higher  in  the  very  well-to-do  district  Luxembourg; 
h^er  yet  in  the  well-to-do  Temple  district;  very  high  in  the  poor 
Reuilly  district,  and  highest  in  the  Twentieth  Arrondissement,  where 
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the  inhabitants  arr  rxrcrdinKlv  pucir.  In  (Jlas^'o\v»  acrordinp  to 
lilaisttT.  tht^  nM)rtality  is  higher  amon^  familic'y  living  in  one-room 
iipartinents  than  in  those  who  livr  t-tjnil'ortahly  in  several  rooms.  In 
E(liiihtir^h»  A.  Maxwell  Williamsun^  foiin*!  that  tlic  nnnil)er  of  rases 
of  tiiherculous  disease  inereases  in  profjurtinn  as  the  hnnse  aeeonuno- 
ilatifms  heeonie  linnted.  **  Pnlnionary  tnliereiilosis  is  a  disease  whieh 
in  7(}  to  80  per  eent  of  cases  ocrnrs  in  houses  of  three  roi^ns  and  under; 
tlie  number  of  cases  is  larger  in  two-room  houses  than  in  three;  lari^er 
in  houses  of  one  room  than  in  two:  and  t!ie  nuniljcr  of  cases  u!  the 
tlisease  increases  ahnost  in  ihrcct  prnprirtion  tft  the  innnlier  of  small 
houses  in  any  ilistrict  or  ward  (jf  a  city/'  The  relation  of  phthisis  to 
overcrowding  is  seen  clearly  in  the  industrial  cities  of  tlie  United  States. 

Similar  investigations  as  to  the  relations  of  wages  to  m<trbidity  and 
mortality  of  tuberculosis  have  shown  that  liigher  wages  mean  less 
of  the  fiisease  (see  p,  SO).  The  exjierience  of  life  insurance  C(jmpariies 
Is  to  the  effect  that  industrial  policyholders,  who  pay  small  weekly 
premiums,  are  more  likely  to  snecumh  to  the  disease  than  those  who 
hold  "ordinary*'  policies  paying  annual  premiums.  In  Eurojx^  it  has 
Ix^en  oljser\'cd  that  the  larger  the  arnomit  for  wlu(4i  the  [jerson  is 
insure*!,  the  less  likely  he  is  to  succumb  to  tuberculosis. 

The  inHuence  of  poverty,  with  itis  concomitimt  poor  nutrition,  on 
the  incidenx'e  of  tuberculosis  has  been  demonstrated  recently  iei  the 
ctamtries  aife(*ted  by  tlie  war,  directly  or  indirectly.  The  mcjrtafity 
increased  wherever  the  cost  o(  living  went  up — in  (Jermany,  Austria. 
France,  England,  etc.,  and  also  in  the  Sciuidinavian  countries,  in 
Holland,  in  Brazil,  and  Argentine,  Scarcity  of  nourishing  fcK>d,  and 
its  high  cost,  prodnt  ing  undermitrition  even  in  thost^  who  onlinarily 
have  ])lenty,  is  imdouhtedly  the  agent.  In  (icrtnany,  and  espeiially 
in  Austria,  the  tuberculosis  mortality  rose  to  an  appalling  ilegree  dur- 
ing the  World  War,  anil  reached  its  a|x\x  during  the  eighteen  months 
following  the  cimclusion  of  i>eace.  Hut  as  sotjn  as  economic  conditions 
improved,  fiHKl  Ijecoming  less  scarce,  especially  as  .soon  as  fat  was 
pn>curablc,  a  remarkable  and  pmmjit  improvement  t*H>k  place  and  tlie 
death-rates  declined,  tending  toward  thijsc  that  prevailed  before  the 
war/^  In  England  and  Wales  the  following  figxires,  taken  fnun  the 
Ilcgistrar-Cienerars  Ueports,  show  the  etfects  of  the  hardships  of  tlie 
war  on  the  tuberculosis  mortality: 


MORTAUTY    PEllt   1,000,000  ViiOfA    PULMONARY   TuSEBGUIiCNBl. 


Fi*nia|r& 
All     .      . 
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849 
10U5 
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012  913 

IIH5     I     1252 
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2077 
1055 
1543 


1010. 


1116 
S42 
971 


'  Britiiih  Jour  Tuberc,  1915.  9,  IIL 

»  BcH'  ustM-rially  iSclK-r  and  Nthnug,  Ztichr  f.  Tul^^^rkuloin-.  1021.  34,  1;  RoaenMd^ 
Die?  AeDclcruugeii  tier  Tulxtkiilosehiiifigkeit  Osterrt?ichu  durcb  dvu  Kricg*  Viemim,  1920. 
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The  tulHT<ulosis  iin^rtality  itHTeased  In^hvccn  1915  IS,  !)iit  sharply 
derlined  so  that  ii!  1919  it  came  down  to  a  little  helow  that  which 
ohtained  in  1912-14,  before  the  war.  Simihir  conditions  were  observed 
in  the  city  of  Paris  during  the  Sie^^e  in  I87()-71  in  an  even  more 
accentuated  form. 

The  slums  of  large  citiej^  contain  *'lung"  blocks  whieli  liave  been 
pictured  in  such  sombre  colors  in  the  popular  tuberculosis  ht  era  tore. 
Of  course,  the  bad  lumsing  conditions  arc  res})onsil>le  to  a  large  extent. 
But  it  must  be  rerneinbercd  also  that  **a  slum  is  rnit  constituted  solely 
of  brokenKlown  houses,  but  also  of  broken-flown  occupants,  and  it  is 
perhaps  easier  to  remedy  the  one  than  the  other^"  says  John  (ilaister.^ 
Moreover,  the  tuberculous,  unable  to  earn  a  living,  are  more  likely  to 
mtA'e  into  cheap,  /.  p.,  unsanitary,  {hxellings.  This  is  a  factor  which  is 
not  generally  appreciate*!  when  slums  and  *'  hnig  bl(»cks'*  are  spoken  of. 

Thus,  we  have  a  vicious  circle  in  the  economics  of  tuberculosis. 
Poverty  brings  about  congestion  and  overcrowding,  enhancing  the 
chances  of  massive  infection;  it  also  conipt*ls  its  victims  to  work  in 
unsanitary  factories,  mills  anrl  workshops  and  at  tra<les  which  are 
dangerous  in  this  regard.  The  vitality  is  depressed  and  tlie  powers  of 
resistance  reduced  as  a  result  of  insufficient  and  improjKTly  j>rei)ared 
food,  so  that  infection  more  often  terminates  in  phthisis  tlian  among 
thi»se  who  are  higher  in  the  s<icial  scale. 

However,  that  the  well-to-do  and  rich  do  not  escai)e  is  evident  when 
we  glance  into  tlie  modern  private  sanatoriums,  which  derive  their 
clientele  from  those  who  can  pay  more  than  fifty  thillars  f>er  week, 
not  including  medical  attendance.  The  resorts  in  Europe  are  also 
fillet!  with  rich  consumptives,  as  can  l>e  ^wu  in  Switzerland  ami  tlie 
Riviera.  (Jf  course,  this  shows  that  n<Jt  all  well-to-do  individuals 
live  wisely,  even  though  they  can  well  afford  to  do  so. 

Influence  of  Age,  — In  consirlering  the  inftuence  of  age  on  the  inci- 
dence of  tuberculosis  we  nmst  again  ditl'erentiate  tufjerculous  infrriion 
from  morbidity  and  from  jitorialifi/,  and  nho  the  \ariouH  fttrms  of  the 
disease. 

The  newborn  mfant  is  free  from  tuberculosis,  as  we  have  sliown; 
infection  lakes  place  during  the  lifetime  of  the  indivitlual  who  isexr|>osed 
to  the  bacilli.  We  have  already  sei^n  that  those  living  in  a  tu})crculous 
milieu  do  imt  cscajx*,  and  during  the  first  year  aliout  15  per  cent  are 
infected;  during  the  first  five  years,  abtmt  .54)  per  cent,  and  at  the  age 
of  fourteen,  over  SO  per  v^nt  are  infected.  Even  children  of  uon- 
tiilverculous  parentage  are  infected  with  tuberculosis  to  the  same 
extent  as  those  of  tuliercnhms  stock,  )>ut  not  at  such  an  early  age, 
and  when  reaching  adolescence  the  difference  is  not  so  pronounced 
as  would  l>e  expected  a  priori. 

The  morbidity  from  the  disease  is  greatly  influenced  by  age.  During 
the  first  two  years  of  Ufe  tuberculosis  is  \'ery  frequently  encountered 

1  Pructitionw,  lU  IH.  90,  344. 
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and  chronic  pulmonary  tuberculosis  is  very  rare.  Only  after  the  age 
of  ten  does  the  latter  form  of  tuberculosis  make  its  appearance,  and 
after  fifteen  years  of  age  it  becomes  the  menace  of  society — the  pro- 
verbial ''white  plague'* — causing  more  misery  than  any  other  disease. 
The  disease  is,  however,  for  lack  of  reliable  morbidity  statistics,  best 
gauged  by  a  study  of  the  mortality-rates.  From  the  table  below 
it  is  seen  that  there  are  two  maximums  of  mortality.  The  first  during 
the  first  two  years  of  life;  while  beginning  with  the  third  year,  tuber- 
culosis becomes  a  very  infrequent  cause  of  death  until  the  tenth  year 
is  reached,  when  it  again  begins  to  rise,  reaching  its  full  height  at 
twenty  years,  and  keeps  at  that  high  level  with  slight  fluctuations 
until  sixty  years,  when  there  is  again  a  slight  decline. 

MOBTAUTr  FBOM  TUBBBCULOBIB  IN  THE  REGISTRATION  ArEA  OF  THE  UNITED 

Statbb  per  10.000  Living  at  the  Given  Age  and  Sex.  1910-1913. 

Pufanonary  tuberouloaia. 
Age.  Males.  Females. 

Oto    1 6.73  5.68 

1 4.72  4.00 

2 2.14  1.97 

3 1.44  1.41 

4 1.00  1.16 

5 0.97  0.94 

6 0.92  0.84 

7 0.85  1.19 

8 0.63  1.26 

9 0.98  1.31 

10  to  14 1.22  2.94 

15  to  19 7.96  11.09 

20  to  24 16.27  17.66 

25  to  29 18.98  19.33 

30  to  34 21.70  18.62 

35  to  39 23.13  16.22 

40  to  44 23.47  14.25 

45  to  49 23.32  11.99 

50to54 21.68  11.19 

55  to  59 22.99  11.80 

60  to  64 22.13  12.39 

65  to  69 21.00  14.25 

70  to  74 20.11  15.87 

75  to  79 18.02  16.07 

80to84 13.64  13.24 

85  to  89 12.48  10.23 

90to94 9.71  6.58 

95  and  over.      .      .      .  10.37  6.71 

It  is  thus  clear  that  the  rate  of  infection  with  tuberculosis  does  not 
follow  closely  the  rate  at  which  the  disease  kills.  As  shown  in  the  table  on 
page  71,  infection  begins  during  the  first  year  of  life,  keeps  on  increasing 
during  every  subsequent  year  until  at  the  age  of  twenty  very  few  indi- 
viduals are  found  who  have  escaped  it.  The  mortality  is  comparatively 
high  during  the  first  year  of  life,  but  then  declines,  so  that  between 
three  and  twelve  years,  just  the  period  when  most  infections  occur, 
the  number  of  deaths  is  the  least,  and  only  after  the  fifteenth  year  does 


All  other  forme  of 

tuberculoeie. 
Malee.            Females. 

13.76 

12.14 

11.78 

10.64 

6.13 

5.53 

3.95 

3.84 

2.90 

2.78 

2.10 

1.54 

2.01 

1.37 

1.83 

1.95 

1.36 

2.07 

2.11 

2.14 

1.15 

1.35 

1.72 

2.09 

2.10 

2.26 

2.12 

2.10 

2.08 

2.01 

2.09 

1.89 

2.07 

1.69 

2.02 

1.63 

2.04 

1.63 

2.47 

1.96 

2.50 

1.92 

2.45 

2.22 

2.68 

2.37 

2.41 

2.70 

2.02 

2.20 

2.38 

2.23 

1.21 

1.25 

1.52 

Influeiice  of  Sex.  — From  thr  tablt^  on  pa^ -%  we  fiiul  that  during 
the  first  six  years  f>f  life  the  mortality  horn  i^iihrionnry  tiihereylosis 
is  somewluit,  though  not  very  materially,  less  among  females  tlian 
amoTtg  mal€'s.    After  the  sixth  year  the  rates  amcmj^  females  are  higher 
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than  among  males  of  the  corresponding  age  groups.  Between  fifteen 
and  thirty  years  of  age  the  difference  in  favor  of  the  males  is  striking. 
After  thirty  years  the  females  again  show  lower  mortality-rates  which 
keep  up  until  the  end  of  natural  human  life.  The  total  mortality  is 
less  among  females  than  among  males,  a  fact  which  has  been  observed 
in  all  countries  where  vital  statistics  are  available.  In  New  York 
City  the  mortality  from  phthisis  in  1920  was:  Among  the  total 
p)opulation  11.9  per  10,000;  among  males  14.9,  and  among  females 
only  8.5. 

Various  explanations  have  been  offered  for  this  disparity  in  the  mor- 
tality from  phthisis  between  the  two  sexes.  It  has  been  suggested  that 
the  more  hazardous  occupations,  in  w  hich  men  are  mainly  engaged, 
reduced  their  resistance,  and  predisposed  them  to  phthisis;  or  when 


e 

w 

1 5 

5    5 

f    S 

i        u 

5    \ 

1    g 

3          L 

\\ 

%      if      t 

1  o 

\   \ 

> 
\ 

Qfin 

3W 

/ 

irrii 

y 

/ 

k 

i<in 

> 

/ 

\ 

fW 

/ 

'> 

y 

\ 

inf» 

i 
/ 

/^ 

\ 

\ 

a^ 

t 

i 

/ 

\ 

^,* 

— 

^. 

\ 

ejn 

> 

V 

f 

\ 

p^' 

^^ 

\ 

\ 

k 

/ 

/ 

\ 
\ 

l\ 

on 

\ 

'!/ 

0 

> 

Fig.  11.— Death-rates  per  100,000  population  by  age  and  sex  in  the  Commonwealth  of 

Australia   for    the   years    1909-1913    (all    forms   of   tuberculosis).     Males, ; 

females, 

becoming  sick  with  the  disease,  the  chances  of  recovery  are  less  in 
the  case  of  men  who  have  to  work  for  their  support,  as  well  as  for 
those  depending  on  them.  But  during  the  ages  of  fifteen  to  forty-five, 
when  menstruation,  pregnancies  and  lactation  undermine  the  resisting 
powers  of  women,  it  would  be  but  natural  that  the  mortality  from 
phthisis  should  be  high  among  them.  Vital  statistics  in  some  countries 
seem  to  support  this  view,  but  in  the  United  States  and  in  the  Com- 
monwealth of  Australia  (Fig.  11)  the  higher  mortality  among  the 
women  keeps  up  only  until  the  age  of  thirty,  when  it  again  declines  as 
compared  with  the  men. 

It  appears  to  me  that  the  higher  mortality  from  phthisis  among 
women  between  fifteen  and  thirty  in  the  United  States  is  to  be  attrib- 
uted to  the  large  number  engaged  in  gainful  occupations.    This  is  con- 
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firmed  by  the  census  returns  showing  that  among  all  classes  of  popula- 
tion, male  and  female,  ten  years  of  age  and  over,  without  regard  to 
occupation,  the  proportion  of  deaths  from  tuberculosis  is  56  per  cent 
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males,  and  44  per  cent  females.  When  women  enter  gainful  occupations 
to  earn  a  living,  as  B.  S.  Warren^  has  shown,  the  proportion  is  reversed 
and  the  diflFerence  much  greater.  Thus,  among  salesmen  tuberculosis 
constitutes  15.8  per  cent  of  all  deaths,  as  against  31.1  per  cent  among 
saleswomen;  among  silk-mill  weavers,  men  19.7  per  cent  and  women 
38.3  per  cent;  among  woollen-mill  operatives,  males  22.2  per  cent  and 
females  29.2  per  cent;  clerks  and  copyists,  males  29.2  per  cent  and 
females  31.8  per  cent;  and  boot  and  shoemakers,  males  13.3  per  cent 
and  females  31.8  per  cent.  It  thus  appears  that  it  is  more  a  problem 
of  industrial  conditions  than  of  sexual  differences.  In  fact,  women 
do  not  bear  hard  work  under  deleterious  conditions  as  well  as  men, 
and  succumb  to  phthisis  in  greater  numbers  when,  in  addition  to 
exercising  their  physiological  functions,  they  become  bread-winners. 

Since  women  entered  industrial  occupations,  their  mortality  from 
tuberculosis  has  greatly  increased.  Thus,  in  Stockholm,  the  mortality 
from  tuberculosis  since  1881  has  been  in  women  only  two-thirds  that 
of  men.  E.  Lindhagen^  shows  that  between  fifteen  and  twenty  years 
of  age  the  death-rate  in  women  has,  however,  increased  by  18  per 
cent,  while  that  of  men  has  been  reduced  by  12  per  cent.  During  the 
World  War  there  was  noted  an  increase  in  the  tuberculosis  rates 
in  females  much  more  intense  than  that  of  the  males.  Conditions  in 
England  are  given  in  the  table  on  page  82. 

In  the  Netherlands  similar  conditions  have  been  observed.  B .  H.  Sajet^ 
shows  that  in  cities  the  tuberculosis  death-rates  have  increased  since 
the  war  from  154.4  per  100,000  in  1913  to  175.9  in  1916.  The  mor- 
tality has,  however,  not  increased  materially  among  young  men  in 
the  cities,  but  there  has  been  noted  a  great  increase  among  the  women 
between  twenty  and  thirty  years  of  age,  i,  e.,  among  those  of  working 
age.  This  is,  perhaps,  best  shown  by  conditions  in  Vienna,  where  the 
effects  of  the  war  have  been  most  disastrous.  According  to  Sigismund 
Peller^  the  mortality  from  tuberculosis  before  the  war,  in  1913-14, 
as  compared  with  1919,  after  the  war  was  as  follows,  per  10,000  popu- 
lation: 

Men.  Womon. 

1913-14 35.5  24.8 

1919 54.5  52.3 

The  increase  in  the  mortality  of  the  women  is  thus  seen  to  have 
been  110  per  cent,  while  of  the  men,  54  per  cent.  Similar  conditions 
were  also  observed  in  other  belligerent  countries,  and  in  those 
in  which  the  labor  market  was  affected  by  the  war,  though  not  to 
such  an  appalling  extent  as  in  Austria,  Serbia,  Poland,  etc.  It  was 
not  only  the  reduced  food  supply  and  the  increased  cost  of  living  that 
was  responsible  for  this  increase,  but  also  the  fact  that  women,  who 

»  Tr.  Nat.  Assn.  Study  and  Prevent.  Tuberc.,  1913,  9,  153. 

<  Hygeia.  1918.  80,  497. 

»  Nederl.  Tijschr.  ven.  Genaec,  1917.  p.  1859. 

♦  Wien.  klin.  Wchnschr.,  1920.  33,  906. 
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formerly  were  idle,  or  engai^ed  in  less  tlaiigcnnis  trmles.  hiid  to 
go  to  work  at  all  kinds  and  (*onditit>ns  of  labor,  and  thus  their  nior- 
tality  frotii  the  most  important  of  imiiistrial  diseases  inereaserl. 

Mortality-rates  from  Pulmonary  Tuberculosis,  It  is  ini|>ossil>le 
at  jjresent  to  ^ive  with  eertainty  the  extent  of  tul)erenlous  morbidity 
in  any  population.  Even  in  cities  where  registration  of  this  disease 
is  compulsory,  the  data  collectetl  in  this  maimer  are  not  et^mplete, 
and  we  do  not  know  the  exact  number  of  persons  snfferingfrcjni  active 
tuberculosis.  The  statistics  published  by  certain  bciievok-nt  and  indus- 
trial societies  are  also  inconclusive  because  they  concern  only  tt^rtaiu 
groups  of  people,  and  the  results  cannot  be  appliefl  to  the  generat  popu- 
lation. Attempts  have  Ix^en  made  to  ascertain  the  morbidity-rates 
from  tubennilosis  by  multiplying  the  number  of  deaths  occnrring 
in  a  given  region  by  the  average  duration  of  the  disease.  Thus,  there 
annually  occur  about  150,(HK1  deaths  line  to  tuberenlosis  in  the  Tnitcd 
States;  in  (iermany,  over  HH),(KM);  in  France.  7(),(MK1;  in  l^nglan<l  and 
Wales,  over  5(),tMM),  etc.  Hut  attempts  at  multiplying  these  nnminTs 
by  the  munber  representing  the  average  duration  of  the  disease  anil 
thus  finding  the  actual  number  of  sick  have  met  with  failure  In^cause 
there  is  no  agreement  as  to  the  average  length  of  phthisis,  Indeetl, 
it  has  been  estimated  at  fri>m  <nie  to  ten  years  by  different  authors. 

The  extent  of  the  disease  is  therefore  best  ganged  by  the  number 
of  deaths  it  causes  in  a  given  iM>pnlati<ni,  The  table  on  page  75  gives 
the  mortality  per  UMJ,()iX)  population  in  different  countries.  WTien 
in  connection  with  these  figures  we  bear  in  mind  that  one-third  of 
all  the  deaths  <luring  the  j)rime  of  life,  between  fifteen  and  forty;  are 
due  to  tnfjcrculosis,  of  which  over  90  j>er  cent  is  phthisis,  we  realize 
the  enormity  of  the  prol>lem  presented  liy  tuberculosis  and  the  reason 
why  it  has  been  considered  the  most  important  of  diseases  with  which 
himuun'ty  lias  to  cope. 

Statisticians  are,  however,  inelined  to  question  the  accuracy  of  the 
tuberculosis  mortality  statistics.  Some  state  that  many  persf^ns  dying 
from  other  pulmunary  diseases,  nxjtably  bronchitis,  pneunn>nia,  typhoid, 
ctTebrosjaiial  meningitis,  influenza,  etc,,  as  well  as  many  Either  diseases* 
which  occur  in  ci^nsumptivcs  as  often  as  in  (Others,  are  reijorted  as 
having  ilicii  from  these  diseases,  though  the  real  cause  of  death  was 
undoubtedly  plithisis.  This  point  is  well  illustrated  in  the  mortality- 
rates  in  Italy.  During  ISlM»-liMM  only  KHWI  per  million  died  from 
tuberdilosis  in  Italy  as  against  1911  in  Switzerland,  Hut  in  Italy 
during  the  same  jierind  there  were  rejiortcil  as  having  died  2i)lV2  fn*m 
bronchitis,  'liYM  from  i>neu!n4>nia,  and  a  total  of  4041  deaths  per 
million  from  various  diseases  of  the  respirator}'  organs.  In  Switzer- 
land during  the  same  |x*riod  the  rates  were:  Oronehitis,  1092;  pneu- 
monia, 1525,  anfl  all  respiratory  diseases,  2828.  Similar  figures  may 
Ik*  culled  from  the  Registrar's  OHiters"  reixirts  in  many  tJtber  countries. 
This  is  also  to  be  st^en  from  the  fact  that  in  cities  in  which  i^nnpulsory 
registration  of  tuberculous  patients  is  enforced,  a  large  proportion 
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irlio  are  reported  tul>ereiilous  are  in  the  end  certified  as  having  died 
other  diseases,  wbieh  is  iHidonlitedly  true,  heeaiise  tuherenlous 
patients  are  liable  to  otlit-r  fatal  diseases,  hut  still,  while  alive,  they 
were  tubereiihms  and  snurc*es  of  infet  tiun.  It  has  been  my  observation 
that  in  populations  in  wbieh  so-i-alle*!  "industrial  insuranec"  is  eoni- 
monly  taken  out  by  the  poorer  strata  of  the  peftple^  tut>ereulosis  is 
often  not  given  as  the  cause  r»f  death,  l)eeause  it  may  interfere  with 
the  eolleetion  of  the  deatb  elaiins  from  the  insurance  cf>nii)anies.  It 
Ls  also  a  fart  that  sinee  tuberculosis  has  beeonie  an  actual  stigma, 
some  deaths  dne  to  this  disease  are  returned  as  having  been  caused 
by  other  diseases  with  a  view  of  sparing  the  families  the  feeling  of 
"tainted  blorMJ/' 

The  ditlerentx's  in  the  mortality-rates  for  the  various  eoimtries  are 
due  to  diverse  causes,  mainly  the  intensity  of  ct>neentration  of  popu- 
lation in  cities,  the  character  of  the  occiipatttms  pursued  by  the  |)eople, 
and  otiier  factors  which  have  already  been  discussed. 

Decline  in  the  Mortality  from  Tuberculosis.  Another  point  brought 
out  hy  the  figures  in  tills  table  is  that  the  mortality  from  tuberculosis 
has  been  declining  in  nearly  all  countries  where  statistics  are  available, 
excepting  in  Norway,  Ireland,  Serbia,  Spain,  France,  Italy,  Japan, 
Hungary,  etc.  This  decline  is  of  great  significance,  and  if  the  exact 
eau^ses  were  ascertained  we  might  be  in  a  position  to  accelerate  it»  so 
that  ultimately  the  flisease  c*onld  be  stamped  out  altogether. 

In  England  the  decline  in  the  tuberculosis  mortality  can  be  traced 
back  for  1.^)  years.  '*In  the  years  174H-r>:i,"  says  Arthur  Uansome,^ 
■*when,  as  Ogle  says,  'there  were  fairly  accurate  transcripts  from  the 
parish  registers,  tJie  proportion  of  deaths  was  rather  more  than  one- 
fiftli:  and,  in  the  first  returns  of  the  Itegistrar-Cieneral,  in  1838,  in 
London,  it  was  I  to  0  or  8.'  In  other  words,  tlie  rate  per  thousand 
deaths  in  the  former  period  was  about  2(K(v  and  in  the  latter  about 
148,  Hence,  in  the  middle  of  the  eigliteenth  cejitury,  phthisis  must 
have  been  still  more  common  than  in  1838;  and  then  the  diminution 
in  the  m*»rta!ity  from  the  disease  must  have  been  proceeding  stea<lily, 
at  about  the  same  rate  as  that  iibserved  in  the  earlier  years."  A 
glanctr  at  Fig.  14,  shtnving  the  mortality  in  1851-70,  as  compared  with 
subseciueut  <lec*ennia  to  19 H),  proves  conclusively  that  the  mortality 
has  declined*  The  .same  is  true  of  Sct>tland,  Australia,  (jermany, 
Austria,  etc.  Vur  tlie  United  States  Freflerick  L.  Hoft'man's^  statistics 
(see  Fig.  13)  tend  to  show  that  the  mortality  from  tuberculosis  in 
New  York,  Philadelfjliia,  Boston »  etc.,  lias  tieen  constantly  declining 
during  the  past  one  hundred  years. 

What  are  the  causes  of  this  decline  in  the  tutiereulosis  mortality? 
All  authorities  agree  tlnit  it  is  mainly  due  t*)  tlie  causes  which  have 
lieeii  oi>erative  in  re<Iucing  the  general  mortality;  in  banishing,  or 
abating,  the  malignancy  of  most  other  infectious  diseases.     Among 

>  Tr.  Nat.  Ah«u.  Study  nf  Prevent,  TulM^re.,  HJi;i.  »,  lOL 
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the  shorter  hours  of  work,  etc.,  which  are  characteristic  of  the  present, 
as  compared  with  conditions  during  the  first  half  of  the  nineteenth 
centur>',  have  been  instrumental  in  reducing  the  general  mortality 
and  phthisis  as  well.  Wages  have  been  increasing,  and  the  food 
consumed  by  the  working  people  of  today  is  much  superior  to  that 
which  they  could  afford  fifty  or  one  hundred  years  ago.  The  distribu- 
tion of  food,  as  well  as  its  preservation,  precludes  famines  at  present. 
An  increase  in  the  tuberculosis-rates  is  often  observed  during  and 
after  famines. 


;)&  AND  OVER 


Fig.  14.— Mortality  from  phthisis  by  age  groups  in  England  and  Wales  i)er  10,000 
living,  showing  the  decrease  from  1851  to  1912.  Dotted  line,  mortality  during  1851- 
1856;  black  line,  mortality  in  1912. 


The  Effect  of  the  Special  Campaign  against  the  Spread  of  the 
Disease.— Most  authors,  when  speaking  of  the  reduction  in  the  tuber- 
culosis mortality,  point  at  once  at  the  special  measures  which  have 
been  taken  to  combat  this  disease  as  the  sole  factor  in  this  direction. 
In  fact,  the  figures  compiled  in  the  tables  on  pp.  70  and  79  are  always 
brought  forward  in  proof  of  the  effectiveness  of  the  antituberculosis 
campaign  which  has  been  so  aggressively  waged. 

But  carefid  studies  of  the  available  statistical  data  have  not  sus- 
tained this  contention.  In  England,  where  the  decline  has  been  more 
pronounced  than  in  any  other  country,  it  has  been  shown  by  competent 
statisticians  that  such  is  not  the  fact.  Karl  Pearson^  points  out  that, 
examining  available  data,  it  appears  that  the  death-rates  from  phthisis 
are  steadily  increasing  as  we  go  backward  to  1838;  according  to  Arthur 
Ransome  even  as  far  back  as  1743,  as  was  mentioned  above.  Now, 
this  could  not  go  on  indefinitely  because  if  it  did,  every  individual  five 

>  The  fight  against  Tuberculosis  and  the  Death-rate  from  Phthisis,  London,  1911,  p.  9. 
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hundrefl  yt^ars  ago  iniist  have  dird  in  England  from  plithlsis,  Tliere 
was  assuredly  a  time  in  England  when  the  phthisis  rates  were  rising, 
just  as  tliey  have  recently  l>een  ftifliiig,  *' We  hM\'e  to  stretrli/'  says 
Pearson,  *'oiir  ideas  of  time  a  little  and  we  should  realize  tlie  possilvility 
of  a  typical  epideiiiie  eiirve  in  tlie  frei[Ueney  of  phthisis.  Indeed,  the 
mortality  froni  phthisis  in  Englainl  has  been  rleclining  since  iHliS^ 
}.  f\,  long  Ix'fore  any  sptM-ial  measures  had  Ix^en  taken  for  the  ctmtrol 
tif  the  rlisease,  or  segregatitjn  of  the  sources  (»f  infeetinu — tuberculous 
human  l»eings  anrl  animals— had  been  attemj>ted/' 

Data  froiu  other  countries,  especially  where  the  disease  has  heeome 
a  menace  during  reamt  years,  eontirm  these  views.  During  the  first 
half  u{  the  nineteenth  century  there  were  isiilat(Hl  areas  in  Euro]>e 
w'lvere  tul>ereul(»sis  was  rare,  Init  witli  the  segregation  of  the  pojmla- 
tion  in  cities  fhiring  recent  years,  aufl  the  introduction  of  mtwlern  indus- 
trial conditions,  the  disease  has  made  its  appt^arance,  ami  rages  there 
with  greater  vigor  than  in  ciiuntrics  where  the  disease  has  at)i>cared 
before.  'I'hus,  the  tuhereulr»sis  mortality  has  been  rising  in  Ireland, 
Norway,  Sweden,  Serbia,  Bulgaria,  Uoumania,  Hungary,  Portugal, 
Italy,  Japan,  etc,,  during  the  very  period  that  it  has  }x^n  declining  in 
England,  Germany,  etc.  There  is  nf>  doubt  tliat  the  measures  taken 
for  the  control  of  the  ilisease  in  Norway  are  as  aggressive  and  advanctnl 
as  th*>se  taken  in  neighboring  Denmark,  yet  in  the  former  the  mor- 
tality-rates ha%'e  been  rising,  while  in  the  latter  they  have  steadily 
declined.  The  same  is  true  of  France  when  eonij)are<]  with  Belgium, 
and  similnr  analogies  can  l»e  made  l>etween  other  countries,  or  various 
regions  of  any  single  country. 

The  tiilferenees  in  the  najrtality  from  tuberculosis  in  the  various 
(»ities  in  this  country,  as  shown  in  the  talvle  im  p.  79  point  in  the  same 
direction.  The  various  agencies  engaged  in  the  camjiaign  agiunst  the 
spread  of  tubcTculusis  have  not  negle(  terl  the  cities  nf  linthilo,  Minne- 
apolis, St.  Paul,  etc.,  yet  the  tuberculosis  mortality  has  increased 
during  the  past  fifteen  years,  while  in  others  it  has  decreased. 

It  appears  that  tbe  morfalitif'rafc'i  fnmi  hthrrcNhmi^  have  been  (feclht' 
inf}  to  the  fiame  exfeui  a.i  flit  (jetieral  mtfrfulihi  from  all  cnih^e.'*,  an  fift.H  hren 
.shown  rlearlif  by  mauif  eompetenl  HtuiiMivinuH,  Professi^r  Waher  F. 
Wilcox'  says  that  *'to  show  that  the  eanipaign  against  tulxTcuhisis  is 
having  its  effects,  it  should  be  found  that  the  death-rates  from  that 
disease  are  decreasing  faster  than  the  average  for  all  c»ther  causes.** 
But  a  test  of  this  question  w  ith  statistics  for  the  mortality  in  the  State 
of  New  York  shtnvs  that  the  result  is  a  negative  one.  '*N(j  inHuenee 
of  the  s|XM"ial  campaign  can  be  traced  in  the  figures.  The  <*(mdition 
in  Michigan  is  similar  to  that  in  New  York,  In  Indiana  the  number 
of  deaths  in  each  instance  liad  decreased,  but  ajiparently  the  pnvpor- 
tion  i^f  those  frnm  tuberculosis  to  all  others  has  not.'*  In  New  Jersey 
and  Khtxie  Island,  while  the  luortalitv  fnjm  other  ( auses  has  L*een 


»  Monthly  BuUctlts  New  York  Uuurd  af  HeAltb,  lum,  36,  86. 
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decreasing;  that  from  tulierciilosis  has  lieen  irjcreaain|(,  so  that  the 
coiiiparative  pn^portitjo  of  tlie  latter  has  riseji,  Pearson'  lias  proved 
ineontro%*ertihly  that  sinee  the  eanifiaipi  lias  been  wa^a^d  in  Kn^land 
against  tuhiTeulosis  **the  rate  of  fall  in  the  ileatli-rate  from  |>hthisi,s, 
instead  of  l>eing  acc*elerated»  has  been  retarded."  I^Vom  careful  statis- 
tical studies  he  arrives  at  the  conclusion  that  ''somewhere  about  1915 
tlie  fall  in  the  phthisis-rate  which  had  been  less  rapid  since  1S95  would 
cease  altogether  an<^l  proliably  be  followed  hy  a  rise.  The  next  five 
years  will  i^how  whether  this  is  true  or  not/' 

Statisticians  arc  not  alone  in  this  opinion.  In  a  posthnmons  j)aper 
by  Rotiert  K(»ch"  he  states  that  the  special  measures  taken  fr>r  the 
control  of  tuljcrculosis,  sucli  as  segregation  of  a>usumptives,  the  t^rvv- 
tion  of  sanah>r turns,  etc.,  are  not  to  lie  taken  as  the  sole  factors  which 
have  been  instrumental  in  reducing  the  mortality  from  tuberculosis 
during  recent  years.  He  says:  *'Many  have  correlated  the  flecrease 
in  the  tuberculosis  mortality  with  the  discovery  of  the  tubercle  bacillus. 
It  was  stated  that  since  proofs  have  been  produced  that  tubercidosis 
is  trans  mi.ssibic*  greater  care  has  been  taken  to  (>  re  vent  infection, 
while  before  the  disanery  of  the  tubercle  liacillus,  physid'ans,  and 
with  them  the  laity,  denied  the  transniissil>ility  of  the  disease.  This 
assumption  surely  has  something  in  its  favor.  At  any  rate,  it  is  a  strik- 
ing fact  tbat,  with  but  few  exceptions,  the  decline  in  the  mortality 
began  a  few  years  after  the  discovery  of  this  Ijacilhis,  IJut  just  these 
exceptions  prove  that  the  newly  engendered  fear  of  the  dangers  of 
infection  is  not  the  oidy  factor  t>perative  in  this  direction,  although 
we  must  give  it  a  certain,  and  not  an  inconsitlerable,  auKmnt  of  credit. 
Among  German  authors  we  often  meet  \^  ith  the  view  that  the  recent 
social  legislation,  especially  that  concerning  workmen's  insurance,  has 
l)een  effective  in  redocing  the  tubercuk*sis  mortality.  To  a  ttTtaiii 
degree  there  is  some  correlation  in  time  between  these  two  i>hen<}mena 
in  (iermany.  But,  inasmuch  as  in  most  other  countries  such  laws 
have  not  been  inaugurated  and  the  decline  in  the  tuberculosis  mor- 
tidity  has  taken  phice  to  the  same  extent  as  in  Ciermany,  this  factor 
shoulfl  also  not  l>e  taken  as  a  cau.se.'' 

In  tills  country  we  now  hear  similar  opiiuons  expressed.  Williatu 
Charles  White-^  says:  "We  cannot  possibly  avoid  the  facts  that  in 
spite  of  all  our  hil>or  our  results  are  not  what  we  might  have  ex[x*cted 
on  a  right  premise;  for  our  re<iuction  in  morl)idity  and  mortality  from 
tuberculosis  has  not  kep^t  piuT  with  the  re<luetioii  iu  tlie  general 
de^th-rate;  and,  further,  onr  reduction  in  oif>rtality  was  about  as  great 
before  we  started  our  present  methods,  and  in  pn>ving  how  great  the 
influence  of  our  efforts  has  been  we  usually  neglect  all  the  influences 
that  o|ierated  before  we  began,  and  new  factors,  such  as  the  Mills- 
Keine<'ke  phenomenon,  and  ascribe  all  good  to  our  own  work.'*    Like- 


»  Bbmetrica.  IIMH.  12,  :i47, 

»  ZuckiT.  i.  Hyg,  nuo,  67.  1. 
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wise,  Raymond  Pearl,*  one  of  the  ablest  biometrieians  in  this  country, 
says  that  the  death-rates  in  Baltimore,  calculated  for  the  past  ninety 
years,  show  the  same  tendencies  to  rise  as  was  observed  by  Pearson 
to  be  the  case  in  England.  About  the  campaign  against  tuberculosis 
he  has  this  to  say:  "When  I  see  millions  of  dollars  literally  thrown 
away  each  year  on  charitable  and  public  health  activities — ^which  every 
trained  geneticist,  if  he  used  the  analytical  powers  of  his  mind  to  the 
same  good  purpose  that  he  does  in  his  laboratory,  could  demonstrate 
to  be  futile,  because  of  the  limitations  which  known  facts  of  heredity 
place  on  these  well-meant  endeavors — I  am  appalled  and  disheartened 
at  the  spectacle  science  permits  to  be  made  of  itself." 

Perhaps  the  best  proof  of  the  contention  that  the  decline  in  the 
tuberculosis  mortality  during  the  past  one  hundred  yeafS  has  hardly, 
if  at  all,  been  accelerated  by  the  campaign  waged  against  this  disease 
is  to  be  found  in  the  fact  that  th^  nuviber  of  persons  infected  unth  tuberde 
bacilli  has  not  decreased.  We  must  bear  in  mind  that  modem  methods 
of  prophylaxis  aim  mainly  at  but  one  thing:  The  prevention  of  infec- 
tion. In  this  we  have  utterly  failed,  as  could  be  expected,  considering 
the  ubiquity  of  tubercle  bacilli  "carriers,**  and  that  hardly  5  per  cent 
of  "open"  cases  of  tuberculosis  have  been  isolated  by  hospitalization 
in  even  the  most  progressive  communities.  We  have  shown  con- 
clusively that  over  90  per  c»ent  of  humanity  harbor  tuberculous  lesions 
in  their  bodies  (see  p.  70),  indicating  that  our  efforts  at  keeping  these 
organisms  from  infecting  humanity  have  hardly  met  with  encouraging 
success. 

Causes  of  the  Decline  in  the  Tuberculosis  Mortality.— Despite  our 
failure  to  prevent  infection,  there  has  taken  place  a  very  important 
decline  in  the  morbidity,  and  particularly  in  the  mortality,  from 
tuberculosis  during  the  past  one  hundred  years  in  some  countries,  as 
England,  the  United  States,  etc. ;  and  in  others,  like  Germany,  Austria, 
Holland,  Switzerland,  etc.,  during  the  past  fifty  years.  As  far  as  our 
present  know  ledge  goes,  we  are  not  in  a  position  to  credit  this  decline 
to  any  single  known  cause;  it  is  apparently  due  to  many,  and  complex, 
factors  which,  w  ith  our  present  meager  know^ledge  of  phthisiogenesis, 
largely  remain  obscure. 

]VIany,  especially  geneticists,  suggest  that  tuberculosis  is  declining 
in  frequency  and  fatality  in  a)untries  in  which  it  has  been  widespread 
for  centuries  by  a  proc*ess  of  natural  selection.  Pearson  looks  "upon 
the  decline  as  a  result  of  a  pure  selective  process,  the  survival  of  people 
witli  an  inherited  immunity  in  various  grades,  and  not  with  an  acquired 
immunity/*  This  view  is  not  in  ctmflict  with  our  knowledge  of  the 
lack  of  inheritance  of  acquired  characters.  Persons  with  excessively 
susceptible  constitutions  die,  mostly  during  the  early  years  of  life, 
leaving  few  or  none  who  have  inherited  their  weakly  constitutions. 
In  favor  of  tliis  view  is  the  liypothesis  that  the  phthisical  constitution 

»  Jour.  Am.  Mod.  Assn.,  1920,  74.  375. 
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is  not  a  specific  trait  which  predisposes  to  the  disease,  but  a  general 
predisposition,  a  point  which  is  discussed  in  detail  in  Chapter  IV. 
The  facts  presented  above  (see  p.  73)  about  the  deadliness  of  tuber- 
culosis in  communities  in  which  it  was  not  known  before,  also  tend  to 
confirm  this  view.  Available  epidemiological  data  tend  to  show  that 
wherever  people  who  have  hitherto  been  free  from  tuberculosis  come 
into  tubercle  laden  surroimdings,  they  succumb  to  the  more  acute 
and  fatal  forms  of  the  disease,  while  most  of  those  who  have  for  gener- 
ations been  tuberculized  are  either  not  harmed  by  the  specific  germs, 
phthisis  not  developing  after  the  vast  majority  of  infections,  or  when 
this  does  take  place,  the  disease  manifests  a  strong  tendency  to  pursue 
an  exceedingly  chronic  coiurse,  or  heals  spontaneously  in  the  vast 
majority  of  cases.  This  point  has  been  discussed  in  detail  in  a  paper 
by  the  writer^  on  "Tuberculization  and  Immunization;"  more  recently 
Bushnell'  has  published  an  excellent  work  on  this  subject.  It  seems 
that  after  contact  with  the  tubercle  bacilli  for  several  centuries,  the 
human  being  adapts  itself  to  the  conditions  created  by  these  micro- 
organisms, which  can  live  in  symbiotic  relationship  with  the  host. 

Careful  studies  of  the  economic  and  social  conditions  in  the  various 
European  and  American  countries  in  which  statistical  data  are  avail- 
able, tends  to  show  that  there  is  a  pronounced  correlation  between 
urbanization,  i.  e,,  concentration  of  large  masses  of  population  in  cities, 
and  the  death-rates  from  phthisis.  Wherever  the  process  of  urbaniza- 
tion is  new,  wherever  modem  industrial  conditions  have  only  recently 
been  introduced,  and  large  numbers  of  nural  people  have  been  attracted 
to  cities,  the  death-rates  from  phthisis  have  been  rising.  This  is  the 
case  in  Japan,  Norway,  Sweden,  Ireland,  Serbia,  Roumania,  Bulgaria, 
Russia,  Austria,  Italy,  France,  etc.,  in  which  countries  the  death-rates 
from  phthisis  have  either  increased  during  recent  years,  or  have  failed 
to  decline  perceptibly.  On  the  other  hand,  in  England,  where  indus- 
trial development  was  already  on  a  high  scale  at  the  beginning  of  the 
nineteenth  century,  it  was  at  that  time  that  the  high  phthisis  mortality 
occurred,  and  it  began  to  decline  with  the  increased  adaptation  of  the 
population  to  city  life.  In  line  with  this  urbanization  can  be  considered 
the  conditions  of  the  negroes  in  the  United  States.  The  phthisis  mor- 
tality among  them  is  higher  than  among  the  whites.  Though  it  cannot 
be  said  that  very  efficient  measures  are  taken  by  them  to  prevent  dis- 
semination of  the  disease,  there  has  been  found  a  strong  tendency 
toward  a  reduction  in  the  death  rates.  Thus,  in  Baltimore,  John  W. 
Fulton  found  to  his  amazement  that  "both  races  gained  against 
tuberculosis,  the  whites  at  the  rate  of  30.8  per  cent,  and  the  negroes 
at  the  rate  of  24.5  per  cent,  in  the  decade  of  1904-1913." 

WTiile  it  cannot  be  said  that  social  and  economic  conditions  are  alto- 
gether responsible  for  the  incidence,  or  lack,  of  tuberculous  disease,  there 
seems  to  be  no  doubt  that  within  certain  limits  they  are  the  determin- 

>  Fiahberg:  New  York  Med.  Jour.,  1914,  100.  497,  566. 
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ing  factor  in  u  large  ymjjmrtion  of  instjiniTs.  There  ran  be  made  out 
a  gofKl  east*  iit  favor  of  higli  wages^  whic^i  have  as  tlieir  eoneoniitants 
superior  liuusingeonditions,  better  nourisliuient,  etc.  (see pp. SI  and  89), 
Iiuleeil,  in  ccnintries  in  which  sneial  and  economic  ermditiunH  of  the 
workmen  arc  superitjr,  the  niortality  from  tuliercidosis  is  low  and  keeps 
t»n  declining.  With  the  iinjrrovement  in  t!ic  economic  conditions  of 
the  British  ami  American  laborers  during  the  past  century,  the  tuber- 
culxisis  mortality  has  fleereased.  With  the  unsery  brought  about  by 
the  World  War,  the  tuberculosis  mortality  in  Austria,  Germany, 
Tolaud,  France^  England,  etc*.,  inrrcaseri  to  an  aj>i)alling  degree. 
The  increase  in  the  female  mortality  from  phthisis  oliserved  in  some 
coimtrics,  warring  and  neutral  (see  p.  89),  chiring  that  war,  may  lie 
attriliuted  to  soiiw  degree  to  the  entry  of  women  into  factories  in 
hirge  numbers.  In  line  witli  this  is  the  fact  that  while  the  mortality 
from  tins  disease^  increased  during  the  Wi»rld  War  in  most  of  the  par- 
ticipating countries,  in  the  I'nitetl  States,  where  Unnl  has  been  abun- 
dant, it  declined.  However,  an  association  l»etween  the  economic 
conditions  anil  the  tuberculosis  deatli*ratcs  is  suggested  in  the  fact 
that  immediately  preceding  the  rise  in  mortality  during  1914-1915, 
there  was  a  period  of  serious  unemi>loyment,  and  that  in  19!7-i(>20 
wages  kej)t  pace  with  living  costs  and  the  demand  for  labt>r  was  extra- 
ordinarily great.'  The  sharp  <lecline  during  191?(f  1921  has  l)een 
attributed  to  another  factor:  In  I91S-1919  the  epidemic  waves  of 
influenza  carried  off  many  persons  who  would  have  died  witlnn  the 
two  succeeding  years.  In  tlie  Report  of  the  Iiegistrar-CJencral  of 
England  and  Wales,  Stevenson  is  inclined  to  explain  the  flrf)p  of  the 
tubcTculosis  mortality  in  that  coyntr\'  to  the  same  eaust\ 

At  the  present  state  of  our  kiumledge,  \\iiieli  is  cpnte  inct»mplete, 
the  decrease  recently  (jbser\*ed  in  the  mf»rtality  rates  from  tul>ereu- 
losis  can  l)e  attributed,  in  great  [>art,  to  two  fat^tors:  Mutual  adapta- 
tion of  tJie  parasite  and  the  h(»st»  and  imjiroved  social  and  ei-onnmic 
conditions  of  tlie  great  nuisses  of  [jojmlation.  'I'he  first  has  Ijeen  lirtjught 
abtnit  mainly  Ijy  a  i>rix*ess  of  natural  seleetion.  the  more  susceptible 
snecund)  to  the  tubercle  bacillus.  The  sei^fmd  ai)parently  dej>ends 
on  the  improved  social  and  ecoimnnc  conditions  of  tlie  great  masses 
of  populaticm  in  mfulern  Western  lujrcjpean  and  Amcriean  urban 
centers.  It  apj>ears  that  in  well-fed,  and  properly  lionscd  individuals 
tuberculous  infection,  which  is  inevitaiile  in  nearly  all  who  live  in 
niCNlern  cities,  is  less  likely  to  develop  into  the  disease,  phthisis,  than 
in  thost*  who  are  midernonrisheil  and  famished, 

Brownlee's  Three  Types  of  Phthisis. -In  a  very  cart^ful  stutistieal 
study  (jf  the  incidence  and  mortality  of  tul>erculosis  in  (ireat  Britain 
and  Ireland,  John  Brow  iilee^'  luis  arrived  at  the  conclusion  that  plithij^U 
pulntfmalu  is  not  a  single  disease,  as  is  c^omiuonly  underst(»od,  but 

*  See  Public  Health  Reports,  1921,  36»  1178. 

■  All  Invoiitigntiijo  iiitt)  the  KpitIeiiiiolu(j3^'  of  Phth^sU  in  tJn-ai  Bril4uii  und  Irrlaud* 
Medical  Research  Cumnnttee.  Special  Report  Series,  Loudun.  191b- 1920,  Nos,  15  and  40. 
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rather  a  group  of  diseases,  in  the  sense  as  has  been  found  the  case 
with  typhf»id  fever  and  baeiilary  dysentery.  He  brings  strong  evidence 
in  support  of  his  eontentirm  that  there  are  three  types  of  phthisis. 
the  "young  adult/*  "middle  age/'  and  "nl<l  age"  phthisis. 

The  Yfttitig  Adult  Tppi\ — The  **  young  adult*'  type  is  the  most 
importa!it.  It  occurs  mostly  in  young  adults,  twenty  to  twenty-five 
years  of  age.  It  is  very  much  influenced  by  the  gcMtgraphical  environ- 
ment, being  more  conunon  in  flistricts  exposed  tu  the  southwest  w  ind, 
and  above  glacial  clay  than  above  glacial  satuh  and  is  less  common 
in  those  districts  in  which  there  is  a  larger  number  of  deaths  from 
tuberculosis  in  children,  where  there  is  a  high  mortality  from  phthisis 
in  "middle  age/*  and  in  places  where  thtTe  is  a  ci>nsideral>le  amount 
of  tul>erculous  inilk.  Persons  exposefl  to  wind  and  wet,  n^  seamen^ 
dock  laljorers,  agriculturists,  etc..  are  mi)re  liable  to  succumb  to  this 
t\T>e  of  phthisis.  It  appears  from  Urownlee's  statistics  that  the  inci- 
dence of  this  type  has  no  relatit)n  to  the  hygienic  surnmnilings»  or  with 
overcrowding  of  populatiim;  it  is  associated  rather  with  rural  thjin 
with  urban  conditions. 

The  Middle  Age  Type. — The  second  type  of  phthisis  has  its  incidence 
in  middle  age,  killing  most  commonly  between  forty-five  and  fifty 
years.  It  is  independent  of  the  geograi)lucal  and  meteorological 
en\ironment.  of  wiml,  antl  the  nature  of  the  subsoil,  and  is  more 
common  in  those  districts  in  which  there  is  a  large  number  of  deaths 
from  tul>erculosis  in  chil*lren^  and  a  large  amount  of  tuberculous  milk. 
It  IS  esi>ecially  connnon  in  persons  pursuing  certain  occui)ati*>ns, 
mainly  those  associated  with  dust  and  silica.  This  type  of  phthisis 
is  greatly  influenced  l>y  hygienic  conditions  and  density  of  population. 
lirownlee  interprets  theses  facts  as  follows: 

"(fl)  Many  jjcrsons  infected  with  tuberculosis  in  chiltihood  seem, 
after  cjbtaining  some  degree  of  inununity,  to  go  through  life  compara- 
tively well,  the  organism  of  tuljcrcle,  liowever,  remaining  living  though 
iu  a  quiescent  stage.  As  the  strain  of  life  increases,  and  the  resistance 
falls,  this  chronic  process  seems,  in  a  considerable  umnber  of  cases, 
to  flare  up  inttj  an  acute  (jroccss,  which  results  in  subserjuent  death. 
This,  however,  would  prol>ably  not  account  for  more  than  two-fifths 
of  the  cases. 

**(6)  It  is  to  be  noted  that  the  age  at  which  middle-age  persons  die 
of  tubercle  is  the  same  at  which  insanitary  conditions  have  been  shown 
to  prcnluce  the  most  ilepressing  eficcts,  namely,  l>etween  the  ages  of 
forty  and  fift>^  Infection  in  midfllc-age  would  also  seem  to  be  common, 
esjiecialiy  among  workers  in  silica." 

Theiyid  Age  Type, — This  type  occurs  mostly  among  |>ersons  fifty-five 
and  sixty-five  years  of  age,  is  especially  common  among  miners  of 
■coal,  lead,  iron,  etc.,  and  among  workers  in  slate  quarries.    It  api:)earB 
to  be  independent  of  hygienic  coritiitions  or  the  liensity  of  population, 
and  no  external  factor  has  been  fi>und  associated  with  it. 

BrowTiJee  attempts  to  offer  two  possible  explanations  for  these 
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epidemiological  peculiarities  of  phthisis.  The  first  is  that  there  are 
two  distinct  strains  of  the  bacillus  of  tuberculosis.  These  different 
strains  have  each  a  special  age  distribution.  One  of  the  strains  attacks 
in  early  manhood  and  possibly  also  in  old  age,  the  other  in  childhood 
and  middle  life.  The  one  is  associated  with  the  country,  and  the  other 
with  the  town.  The  second  explanation  offered  is  that  the  physiological 
response  to  attack  by  the  organism  may  be  different,  according  to 
the  environment  in  which  the  individuals  attacked  have  lived.  From 
the  first  hypothesis  it  would  appear  that  each  type  of  organism  confers 
a  certain  degree  of  protection  against  the  other.  An  analogy  is  to  be 
seen  in  the  two  distinct  types  of  smallpox  observed  in  England  and 
attributed  to  distinct  types  of  organisms;  the  same  is  apparently  true 
of  typhoid  and  paratyphoid.  The  second  hypothesis  is  in  agreement 
with  the  almost  universal  observation  that  mild  infection  with  tubercu- 
losis establishes  some  degree  of  immunity  to  the  disease  in  those  who 
survive.  The  result  is  that  when  the  yoimg  adult  stage  of  life  is  reached, 
the  disease  is  absent.  If,  on  the  other  hand,  no  immunity  has  been 
established  when  infection  took  place,  the  disease  is  often  fulmmant. 
Later,  when  the  strain  of  life  in  cities  begins  to  tell,  namely,  between 
forty  and  fifty  years,  those  persons  at  the  ages  where  the  strain  is  most 
felt,  tend  to  succumb.  In  the  country  the  health  of  persons  at  these 
ages  is  good,  and  consequently  death  from  phthisis  at  this  age  is  rare. 
The  conclusions  of  Brownlee  have  great  epidemiological  bearings, 
and  prophylactic  measures,  to  be  proved  effective,  must  evidently  be 
judged  by  their  effect  on  the  different  types  of  the  disease.  The  subject 
deserves  further  study  in  other  countries. 


CHAPTER  IV. 
PHTfflSIOGENESIS.    I. 

PREDISPOSITION,  ENDOGENOUS  AND  EXOGENOUS. 

The  data  presented  in  the  preceding  chapters  have  shown  con- 
vincingly that  tuberculosis  is  a  transmissible  disease,  caused  by  the 
entry  of  the  tubercle  bacilli  into  the  body.  But  it  was  also  made  clear 
that  while  no  tuberculosis  can  occur  without  tubercle  bacilli,  infection 
with  the  germs  is  not  invariably  followed  by  that  train  of  symptoms 
which  we  know  as  tuberculous  disease.  Indeed,  forty  years  of  intensive 
study  of  the  haderiology  of  tuberculosis  has  demonstrated  that  only  in  a 
relatively  small  proportion  of  cases  is  infection  followed  by  tvberculous 
disease;  the  majority  of  human  beings  bear  this  infection  ivithout  any 
harm.  On  this  point  nearly  all  authorities  agree.  As  was  already  men- 
tioned, the  only  difference  of  opinion  among  pathologists  at  present 
is  whether  as  many  as  95  per  cent  of  civilized  humanity  show  evidences 
that  tubercle  bacilli  have  been  implanted  in  the  tissues  of  their  bodies, 
or  merely  70  per  cent.  Just  as  the  presence  of  meningococci  in  the 
rhinopharynx  does  not  invariably  produce  meningitis,  pneumococci, 
pneumonia,  Pfeiffer's  bacillus,  influenza,  etc.,  so  do  not  tubercle  bacilli 
produce  tuberculous  disease  in  all  cases  in  which  they  have  gained  an 
entrance  into  some  vital  tissues,  even  though  they  may  have  succeeded 
in  producing  gross  or  microscopic  changes  in  the  structure  of  the 
organs. 

Constitational  and  Environmental  Causes.— Succeeding  in  elucidat- 
ing tuberculous  infection,  but  failing  to  explain  satisfactorily  tubercu- 
lous disease,  bacteriology  is  at  present  considered  by  many  authors 
as  incapable  of  clearing  up  completely  the  etiological  problems  of 
phthisis.  This  is  not  only  true  of  tuberculosis  but  of  nearly  all  other 
infectious  diseases.  "Today  we  know  that  to  have  identified  the 
microbic  agent  of  any  pathological  process,*'  says  Theobald  Smith,' 
"is  but  the  beginning  of  the  solution  of  the  immediate  problem  and 
that  it  answers  but  one  of  a  long  series  of  questions.*'  During  recent 
years  thoughtful  minds  in  the  medical  world  have  therefore  again 
directed  their  attention  to  other  factors,  endogenous  and  exogenous, 
which  are  instrumental  in  the  production  of  pathological  processes. 
The  problems  of  heredity  and  environment,  susceptibility,  predisposi- 
tion, and  immunity  are  studied  a'ong  new  lines  of  research.  Attempts 
are  being  made  to  unravel  the  mystery  why  when  several  persons  are 

>  Science.  1921.  N.  S..  54,  99. 
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exposed  to  infeetion  with  tubercle  bacilli,  and  infected,  some  nmy 
herome  sick,  wliile  inost  remain  in  comparative,  or  mniplcte,  healtli; 
why  ill  famihal  tiihernilusis,  a  few  tlrsceiulaiits  t)f  phthisical  ]>art*iits 
will  flevelop  tubercultnis  disease  and  jHTha])s  die  as  a  result  i)f  it, 
while  several  others  equally  exposed  to  infection  remaiji  healthy; 
why  of  those  wlio  become  sick,  some,  though  very  few,  suffer  from  a 
very  acute  and  rapi<ll\'  fatal  disease,  like  miliary  tidH^rcuIosis,  or  jHieu- 
Tuouic  phthisis,  while  many  others  have  a  dironie,  l>ut  progressive 
disease^  like  indtnnnary  tul>en'ulnsis  of  the  common  type;  why  in  still 
others,  the  virus  priKhices  evident  changes  in  the  lungs  and  jileura, 
hut  the  process  is  abortive,  the  patient  and  his  physician  kn<nviug 
little,  or  nothing  of  the  infection.  Reasons  are  songlit  for  tfie  jirefer- 
ence  of  the  virus  to  attack  in  some  people  the  lungs,  in  others  the  glands, 
joints,  IxineSt  or  serous  membranes  of  the  eliest,  alxlomen,  or  the  cere- 
brospinal axis.  We  are  seeking  light  on  the  prtiblem  wliy  **linical  mani- 
festations of  tul>erculous  infection  are  observed  only  in  a  snnill  |in»pi>r- 
tioii  nf  ituli\  iduals  who  luirhor  tubercle  bacilli,  while  the  vast  majority 
in  whom  we  know  that  the  virus  has  undoubtedly  l>een  implanted  in 
the  tissues,  prodnces  anatomical  changes  in  structure,  unmistakably 
recognized  at  the  necropsy,  yet  these  lesions  healed  spontaneously 
without  producing  any  olivious  symptoms. 

Various  exi>lanatioris  have  bee]i  given  for  these  obvious  ditTerences 
in  the  pathogenesis  of  tuberculosis.  Some  have  maintaineil  that  tlie 
variability  of  morbid  phenomena  is  due  to  differences  in  the  type  and 
the  virulence  of  the  tulrercle  bacilli.  But  we  have  already  shown  that 
nearly  all  the  tulierculous  disease  in  adults  is  due  to  the  human  t}^e 
of  Inicillus,  antl  so  is  extrathoracie  tubercle  in  children.  It  is  also  agrc^ed 
that  a  study  <»f  the  virulence  of  various  strains  of  the  virus  isolated 
from  tlie  many  el  initial  forms  of  the  disease  sheds  no  light  on  the 
prt»blem.  (iuinea-pigs,  monkeys,  and  primitive  human  Ijeings,  when 
exposed  to  infection,  and  infected,  almost  always  sulTer  from  the  acute 
forms  of  the  tlisease.  Civilized  human  Ijeings,  infected  si^outaueously, 
mostly  suffer  from  the  chronic  forms  **(  phthisis,  and  in  the  vast 
majority  of  cases  tul>erculous  in  feet  ion  is  l>ut  an  adaptation  of  the 
parasite  to  the  host,  both  of  which  live  in  symbiotic  relationship  with 
each  other. 

Attention  has  recently  l>een  turned  to  accessory  non-parasitic  causes 
of  phthisis,  among  which  there  are  many,  including  endf>genous,  such 
as  heredity,  anatomical  and  biochemical  pt^culiarities  of  the  individual, 
etc.,  and  also  exogenous,  mcluding  envinannental  peculiarities,  sueh  as 
economic  ctjmlitions  including  t»ceupation,  housing,  nourishment,  etc*, 
and  also  the  geogra]>hical  milieu.  As  will  l>e  seen  from  the  succeeding 
pages,  the  results  have  so  far  Ijeeri  very  meagre,  but  when  a  bacteriolo- 
gist of  the  magnitude  of  Theobald  Smith  is  ciaistrained  to  say  that 
luni-parasitic  factors  are  necessary  conditi**ns  in  the  origin  of  infectious 
diseasc^s,  and  far  outweigh  the  living  agent  in  etitiiogieal  significance, 
it  is  clear  that  tlicy  are  worthy  of  intensive  study » 
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Statistical  Study,— For  centuries  it  has  tn-en  noted  that  in  certain 
imilies  tiil*erciilosis  reappears  in  sueeessive  f^enenition.s;  many  tiiher- 
eulous  patients  can  trace  the  disease  tmck  to  their  ancestors  anfl  lilootl 
relatives.  Statistics  collected  along  these  lines  are  plentifully  avail* 
able  m  medical  hteratiire,  but  on  close  analysis  it  apf)ears  that  they  are 
of  little  value  in  proving?  or  ilisproviu^f  the  hereditary  transmission 
of  the  disease,  or  a  pre<lisposition  to  it. 

The  element  of  contact  with  "carriers,"  or  sources  of  infection,  is 
always  disturbing.  Moreover,  the  ubicpiity  of  the  disease,  one  out  of 
every  seven  or  eight  deaths  is  due  to  tuberculosis*  so  that  it  may  be 
ftiund  in  every  large  family  or  its  collaterals,  would  lead  us  t**  cx])ect 
that  most  tuberculous  patients  may  find  sonic  relative  who  has  had 
the  disease*  Then  it  must  be  mentioned  that  facts  pertaining  to 
heredity  are  derived  from  statemeutB  of  patients  in  answer  to  leading 
questions,  and  these  are  open  to  criticism.  E\'en  questions  about  their 
personal  history  are  not  accurately  answered,  as  a  rule.  Our  patients 
at  the  Montefiore  Hospital  nearly  always  state  that  they  liad  measles 
during  childhood,  probably  on  the  princif^le  that  everyone  must  have 
it-  But  very  few  aay  that  they  have  had  diphtheria,  typhoid  fever, 
|t>'phus»  scarlet,  etc.,  although  most  of  them  come  from  Eastern  Europe 
fvherc  these  diseases  are  rampant,  and  hardly  any  attempt  worth  men- 
tioning is  made  to  check  them  by  jiroijcr  ttuararitinc  regulations,  and 
very  few  indeed  escape.  \'ery  few  Ivijow  the  real  cause  of  <leath  of  their 
parents;  in  fact,  it  would  seem  as  if  their  parents  were  all  immune  to 
tu^>ercuhjsis,  considering  that  the  patients  do  not  mention  it  after 
questions  are  addressed  to  them  tni  the  subject. 

In  private  practice,  where  we  deal  with  a  mt)rc  intelligent  class, 
|We  often  find  that  the  father  is  state*!  to  have  {*oughcd,  the  mother 
tia^l  hemoptysis,  etc.,  after  a  categorical  answer  that  there  has  been 
no  consumption  in  the  fauiily.  On  the  other  hand,  we  kiK^w  how  much 
suggestion,  through  heading  questions  suitable  for  a  certain  purpose, 
may  bring  out  appropriate  answers.  Many  patients  are  convinced 
that  their  blood  is  not  by  any  means  '*  tainted,"  that  they  **come  fnmi 
healthy  stock/'  that  *' there  has  never  been  any  consumption  in  the 
family,"  etc.  Moreover,  the  few  facts  obtained  from  patients,  intelli- 
gent and  otherwise,  refer  to  the  incidence  of  puhuonary  tubcrcuhisis, 
while  extrathoracic  tuberculous  lesions  in  parents,  brothers,  ami  sisters, 
are  almost  always  forgotten;  at  any  rate  not  mentioned.  As  a  rule, 
only  fatal  c^ses  are  mentioncih  while  thr)sc  wiio  have  hail  the  tliscase 
but  recovered,  are  forgotten* 

Statii^tical  proof  of  the  hereditary  transnu*ssion  of  tuberculosis,  or 

predispiisition  to  it,  will  (mly  1>e  satisfactory  when  careful  records 
of  many  patients  are  kept  for  several  generations  in  which  chiklren 
of  tubereidous  parentage  have  succumbed  to  the  disease  despite 
the  fact  that  they  have  been  removed  immediately  after  birth,  thus 
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fjreventing  exposure  to  infection  throuj^h  intimate  eoiitaet*  To  he 
of  scientific  value,  they  should  he  liascd  on  detailed  postmortem 
examinations  of  the  parents  and  griindparents  and  even  of  eollaterals. 
Siicti  data  we  do  not  have.  The  frctjucntly  cited  statistics  ohtaiiieil  in 
orphan  asylums  showing;  that  thoiisaiids  of  cliildren  <if  tul»ereulous 
parentage  failed  to  deveh>p  tuhereuhisis,  are  ahsohitely  of  no  value 
in  disproving  either  heredity,  or  infection  of  this  disease.  In  these 
institutions  children  under  fourteen  years  are  usually  kept,  and  at 
that  age  active  pulmonary  phthisis  is  exceedinglv'  rare,  as  has  already 
heen  shown. 

For  these  reasons  very  little  confidence  can  be  placed  in  the  statis- 
tical compilations  of  various  authors  to  the  effect  that  among  their 
patients  25,  44.7,  or  59*2  per  cent  have  given  a  history  of  tuliereu- 
losis  in  the  parents,  grandparents,  brothers,  sisters,  or  collaterals. 
It  depends  a  great  ileal  on  the  7.eal  of  the  questioner  to  obtain  points 
for  the  suhstantiatitm  of  his  jiet  theory.  Even  the  excellent  statistical 
studies  (if  Karl  Pearson,  Weinberg,  SchI utter,  and  many  others,  are 
not  at  all  ccjnvincing.  In  fact,  Burckliardt^  found  that  in  iion-tuher- 
cuknis  persons,  tuberculosis  in  the  ascendency  is  just  as  strongly 
represented  as  in  the  tuberculous  and  that  the  disease  in  the  father 
is  just  as  frequent  in  both  groups,  while  the  frt^fpient  occurrence  in 
the  mothers,  fathers,  brothers,  sisters,  uncles,  and  aunts,  can  be  easily 
explained  by  infection. 

Raymond  Pearl-  has  recently  attempted  to  meet  the  various  ohjec^ 
tioiis  to  the  statistical  data  thus  far  pubhshed  by  an  ingenious  method. 
He  argues  that  if  heredity  is  a  factor  r>f  importance  in  the  etiology 
of  clinically  active  tuberculosis  it  wfmid  lie  reasonable  to  expect  that 
a  tulMT*'iilous  individual  would  have  a  larger  pnvpfirtion  of  tuberculous 
among  his  or  her  blood  relatives,  both  direct  and  collateral,  and  in 
ascending  and  descending  generations  from  the  individual,  than  would 
a  person  w  ho  was  not  tuberculous.  I  Irs  study  is  based  mi  data  obtained 
from  57  family  histories,  inv*>lving  over  5(MM>  hloMrl  relatives.  Of 
these  3S  were  tulHTculous,  and  19  nontuberculous.  Though  the  number 
of  families  is  small,  they  may  be  regardeil  as  random  samples  of  the 
working  population  of  Baltimore.  His  results  showed  that  taking  all 
generations  together,  it  appears  that  a  tutjcrculijus  |H^rson  has  7  per 
cent  of  his  or  her  blootl  relatives  tulHTCulims,  wliereas  a  nontybereu- 
lous  person,  ehc»sen  at  random,  has  only  1.2  per  cent  of  his  or  her  rela- 
tives tuberculous,  and  the  absolute  numlicr  involved  in  the  two  samples 
being  absolutely  the  same.  In  other  words,  tulwrcylous  persntis  have 
nearly  six  times  as  many  blood  relatives  tuberculous  as  have  non- 
tuberculous.  But  closer  analysis  of  his  flata  le<l  I*carl  to  the  conclusion 
that  familial  contact  with  active  yfx'u  cases  is  beyond  question  a  factor 
in  determining  the  incidence  rate  of  clinically  active  tuberculosis. 

It  is  thus  clear  that  the  statistical  method  thus  far  has  neither 
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proved  nor  disproved  the  hereditary  transmission  of  the  disease. 
Moreover,  "if  we  allow  that  50  per  cent  of  the  offspring  of  those  suffer- 
ing from  pulmonary  tuberculosis  eventually  suffer  from  this  form  of 
the  disease,  owing  to  their  inherited  want  of  resistance  we  should,  I 
think,  expect  a  progressive  increase  in  the  total  mortality  provided  we 
bear  in  mind  the  increase  of  population.  But  the  reverse  appears  to 
be  true"  (Latham).  On  the  other  hand,  the  most  learned  apostle 
of  the  theory  of  heredity  of  tuberculosis,  Karl  Pearson,*  has  this  to  say: 
"We  do  not  suppose  tuberculosis  to  be  handed  down  from  parent  to 
offspring  any  more  than  we  should  suggest  that  the  wearing  of  spec^ 
tacles  is  hereditary.  We  merely  suppose  that  certain  constitutions 
are  more  and  certain  other  constitutions  are  less  resistant  to,  say, 
pulmonary  tuberculosis.  It  is  immaterial  whether  the  tuberculous 
diathesis  is  looked  upon  as  an  inheritance  of  susceptibility  or  an  inheri- 
tance of  resistance,  for  both  are  but  grades  in  the  scale  of  immunity 
peculiar  to  the  individual.  In  a  community  wherein  tuberculosis  has 
been  prevalent  for  many  centuries  we  should  anticipate  that  natural 
selection  would  steadily  intensify  their  immunity  by  eliminating  those 
with  less  resistance;  the  higher  grades  of  resistance  survive  and  are 
transmitted  by  heredity.  In  a  community  wherein  the  tubercle  bacillus 
has  not  been  introduced  there  will  have  been  no  selection  to  raise  the 
average  degree  of  immunity;  there  will,  however,  be  many  grades  of 
susceptibility,  and  those  will  be  inherited,  whether  or  not  they  have 
been  put  to  the  test  of  an  infected  environment.*'  Our  study  of  the 
epidemiology  of  tuberculosis  (Chapter  III)  has  brought  forth  evidence 
in  favor  of  this  view. 

BIOLOGICAL  ASPECTS  OF  TUBERCULOUS  HEREDITY. 

The  reappearance  of  tuberculous  disease  in  several  successive 
generations  is  by  no  means  conclusive  proof  that  the  disease,  or  that 
a  predisposition  to  it,  has  been  transmitted  by  heredity.  We  find  in 
coal  miners  anthracotic  changes  in  the  lungs  through  several  genera- 
tions; so  long  as  they  are  engaged  at  that  occupation.  But  no  geneticist 
will  agree  that  we  deal  here  with  biological  heredity.  Likewise,  the 
social,  economic,  hygienic,  and  sanitary  conditions  and  surroundings' 
which  were  responsible  for  phthisical  disease  in  the  parents  may  be, 
and  usually  are,  operative  in  the  children  who  remain  in  the  same 
social  milieu.  In  these  cases  sociologists  speak -of  social  heredity;  it 
fa  not  a  biological  phenomenon.  Biological  heredity  implies  the  trans- 
mission  of  characters,  or  their  physical  foundations^  which  were  con- 
tttined  in  the  germ  pkLsm,  or  the  parental  sex  cells,  at  the  inovient  of 
fertiliziUion.  Anything  that  may  have  affected  the  fertilized  ovnim, 
or  the  embryo,  cannot  be  considered  inherited,  because  intra-uterine 
infection,  and  germinative  transmission  of  a  disease,  have  nothing 

>  Lancet,   1920,  2,  891. 
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to  do  wfth  the  p)rol)lems  of  heredity,  just  as  extra-uterine  influences 
cannot  hv  considered  transniissilrle  in  the  btolugic;il  sense. 

As  physicians^  engaged  in  the  study  and  prevention  of  the  disease 
we  must  consider  possiljilities  of  embryonic  infectioiu  irrespective  of 
its  relation  to  tlic  prr>blems  of  heredity  in  the  strict  biofogieal  sense. 

1.  The  unfertilized  ovum  may  be  infected  from  the  mother, 

2.  The  srinen  or  the  sperinatoztm,  infected  from  the  father,  may 
bring  along  the  virus  when  n^aehing  the  ovum* 

^.  Tulicr(-le  baeilli  may  infect  the  fertilized  ovum. 

4.  The  embrytj  may  be  infectc^d  by  ))acilli  in  the  mother's  blood. 

Kxperiinental  investigations  by  l^Vieihnann  show  that  intra^uterioe 
infection  with  tnberele  baeihi  is  not  impossible.  Tliis,  to  some  degree, 
amfirms  Bannigarten's  theory  to  the  effect  that  tubercle  bacilli  may 
enter  the  bliHHl  stream  of  the  fetus,  remain  dormant  for  a  long  period 
tjf  years,  to  flare  y[)  again  by  intense  multiplication  when»  for  some 
reason,  the  natural  resistance  of  the  body  fails.  This  form  of  trans- 
mission of  phthisis  cannot  be  considered  germinative  heredity  in  the 
strict  sense  of  the  worfl^it  is  actually  infection  of  the  fetu?^  from  the 
mi^ther^yct  it  is  imp<^rtant  for  the  <*linician,  especially  to  one  giving 
thought  to  prophylaxis,  and  the  modern  tea*"hings  of  eugenies. 

Baumgarten^  based  liis  theory  mainly  on  ex]jerjments  with  tul>er- 
culous  birds.  It  is  well  known  that  the  progeny  of  tuberculous  chickens 
is  tuljtTeulous  e%'en  under  conditions  in  whieli  infect lofi  after  the  egg 
has  been  laid  viin  l>e  p<>sitively  excluded.  It  has  been  demonstrated 
experimentally  that  tlie  albumen  of  a  fertilized  egg  may  be  inoculated 
with  tnberele  liaeiNi,  and  the  evolution  of  the  chick  goes  on  as  may 
be  expected;  but  it  devel«jps  tubercuk»sis  after  it  is  hatehed.  This 
has  been  i»bserved  liy  Banmgarten,  Milehner,  (Tiirtner,  Malfncci, 
Kocli,  and  i>thers.  httraimtilur  infrrtion  has  also  been  observetl  in 
cattle,  aral  it  shows  that  infection  t*f  the  ovum,  after  fertilization,  does 
not  invariably  destroy  it.  It  may  kwp  on  growing  antl  evolve  into  a 
living  organism,  even  though  it  tlevelops  tulMTcolous  disease  scKin  after 
birtli.  In  human  beings,  there  have  been  found  instances  in  which 
lo<*a!ized,  ealcaretms  changes  of  some  focus  in  the  lungs  were  seen  in 
newborn  infants,  showing  that  they  had  tuberculous  disease  in  utero 
Tind  that  the  lesions  had  healed. 

SpermatogeiiiG  Infection.  — We  are  in  the  thirk  as  to  liow  the  bacilli 
reached  tlie  embryo  in  sucli  cases.  S^^me  authors  maintain  that  the 
semen  may  be  infected,  and  the  l>acilli  are  carried  by  tlae  sperma- 
tozoa. Spano,  Porter.  Friedmaim,  and  others  have,  in  fact,  found 
tuIwTcIc  bacilli  in  the  semen  of  jK^rsmis  who  dicil  from  atiite  miliary 
tnbercukjsis,  and  such  as  have  suHVred  from  tuberculous  disease  of 
tlie  generative  organs.  It  is  important  to  bear  in  mind  that  persons 
with  tulierculous  disease  of  the  testicles,  s^^minal  vesicles,  prostate,  etc., 
at  times  cohabit  witli  the  opposite  sex,  and  pregnancy  m-curs  quite 

*  Arl».  IV,  d,  tlehiet  d.  t>ttthul.  Anutomk-  u.  BakUTifiL,  18^1  JSU2.  vol.  1.  Leiirburh  d, 
pathogoncQ  MikroOrenmsmeii,  Leipiig,  1911,  p.  710. 
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often  in  such  cases.  Indeed,  Albrecht,  Cavagnis,  Matriiccr,  and  others, 
iuive  succTt^lcd  in  infecting  rabbits  and  ^tiioea-pigs,  with  semen  taken 
from  bulls  sutTerin^  from  tnl>ercnlusis.  Friedniaini^  injected  an  emiil- 
Hion  of  tubercle  fjucilli  into  the  vagina  of  rabbits  iinnicdiately  after 
they  Iiad  been  iitipregnateil  by  the  males,  Snbseciiient  ol>servation 
showed  that  while  the  mothers  remained  free  frt>in  disease,  tnberele 
bacilli  were  found  in  sparing  numbers  in  the  seven-day-old  fetuses* 
which  were  apparently  n<it  at  all  ham|)ered  in  their  evolution.  In 
the  newborn  r{*bl>its,  whose  niiithers  were  thus  treated,  tuberele  baeiNi 
were  found  in  variuus  organs.  These  findings  were  taken  as  evidence 
to  the  etieet  that  spermatogenir  infection,  i,  e.,  infection  %vith  tuberele 
bacilli  brought  along  with  the  semen  from  a  tuberculous  father,  is 
possil>Ie, 

It  appears,  however,  that  things  are  not  sr*  simple.  Semen  con- 
tains tubercle  bacilli  only  \\hen  the  generative  organs,  especially  the 
testicles  and  seminal  vesieles,  are  affected  by  tuberculous  disease, 
tlumgh  Jani,  Spano,  Jaekh,  Nakarai,  and  Simmomis  have  found 
numerous  tubercle  Ijacilli  in  the  apparently  normal  seminal  vesicles 
of  patients  sufi'ering  from  tu!>ereulosis  of  the  lungs.  Rational  con- 
sideration, however,  leads  one  to  the  suspicion  that  all  this  is  not 
sufficient  prwjf  that  spermatozoa,  or  the  o\^mi,  are  infected  with 
tuberele  bacilli.  The  size  (rf  the  mammalian  ovimi  and  spermatozoon 
renders  it  extremely  improbable  that  they  shonkl  become  infected 
with  these  germs.  Indeed,  it  may  be  stated  that  no  one  has  ever  seen 
a  spermatozoon,  or  an  ovum,  in  which  a  tubercle  bacillus  could  be 
disc*erneil  imder  the  microscope,  Abireoxer,  if  they  were  infected, 
they  surely  could  not  go  on  tleveloping;  even  if  they  were  not  killeil, 
they  would  undnnl>te<lly  be  renderetl  sterile.  The  fact  that  semen  is 
txx^asionally  fount!  to  contain  tul>erele  bacilli,  as  is  shown  by  its 
potentiality  to  infect  animals,  does  nt>t  prove  that  germinative  infec- 
tion ever  takes  place,  (liiiieally  we  see  very  frecpiently  that  children 
begotten  by  tuberculous  fathers,  even  those  who  liave  tubercukKis 
lesions  of  the  generative  organs,  are  well  developed;  on  the  average, 
as  well  as  those  of  apparently  healthy  parentage.  Moreover,  we  know 
of  no  case  reported  in  which  a  father  with  tuberculosis  of  the  testicles, 
seminal  vesicles,  or  prostate,  had  begotten  a  congenital ty  tuberculous 
infant,  though  Ilildebrand  reports  a  series  of  cases  in  which  intercourse 
with  men  having  tubercnlous  testicles  was  responsible  for  tuberculous 
disease  uf  the  female  generative  organs.  Even  conceding  that  the 
tuberele  bacilli  may  implant  themselves  on  spermatozoa,  and  then, 
at  tlie  time  nf  ftTtilization,  infect  the  tjvum,  it  nnist  be  an  exceedingly 
rare  occurrence.  We  nnist  recall  that  with  each  emission  over  twenty 
millions  of  sjxTmatozoa  are  ex]>ellcd,  and  that  tlie  one  on  which  a 
tulxTcle  bacilli  has  implanted  itself  should  be  just  the  one  that  fer* 
tilizes  the  ovum,  i^v  a  rather  remote  eiiancc.    This  mode  of  infection 

»  Ziachr.  L  kliii.  Mid..  1901,  68.  2. 


lOS 


PnTHISIOaENESlS 


of  the  o\iini  may  thus  be  left  out  of  con  si  r!c  rat  ion  when  speaking  of 
tiibemilous  hiTcdity* 

Placental  Transmission.  Many  diseases  are  often  transmitted  froni 

the  im^ther  during  i*repianey;  snia!l[M>x,  syphilis,  [epro.sy,  ete..  are 
gooil  examples  of  intra-uterine  infection  of  the  healtliy  fetus  from  a 
sick  mfither.  Tliat  tlie  plaeenta  tnay  harbor  tubercle  l»aeilli  is  well 
known;  the  frequent  baeterremia  in  phthisis  exjilains  it.  I^ehmann, 
Runge,  Nowark,  Anelie,  Chamberlanfi,  Warthin,  Weller,  and  many 
otliers,  have  found  tyl»erele  bacilli  in  the  human  placenta.  On  care- 
fully exanniiing  the  histology  of  the  placenta  of  phthisical  pregnant 
women  Schmorl  and  Geipe^  found  tubercle  Imeilli  in  9  out  of  20  cases. 
One  of  the  9  women  had  merely  an  incipient  apical  lesion,  Sehmorl 
estimates  that  *5<>  per  cent  of  pregnant  phthisical  women  have  tubercle 
l>acilli  in  their  ])laceiitas.  He  maintains  that  tulierele  baf^illi  may  enter 
the  placenta  during  any  period  of  pregnancy^  and  in  any  stage  of  the 
disease,  but  that  they  are  mostly  found  in  the  advanced  stages  of 
phthisis*  and  in  acute  miliary  tuberculosis.  The  fetus  may  be  infected 
from  the  mother  fjuring  the  act  of  birth,  wiien  vigorous  contractions 
of  the  uterus  may  hicerate  some  <if  the  less  resisting  parts  of  the 
plaeenta,  Jiut  there  is  a  possibility  of  earlier  infection.  It  is,  to  be 
sure,  ordy  a  remote  possil>ility  that  the  virus  should  directly  enter 
the  fetusp  if  it  is  at  all  possilile,  but  it  may  be  brought  along  with  Iili>od 
through  the  umbilical  vein:  or  by  way  of  the  intestine  after  it  reacht*<i 
the  aumiotic  fluid  and  is  then  swallowed,  or  aspirated  by  the  fetus. 
According  to  Andrews,  Heller,  Sitzenfrey,  llietschel,  (ihon,  and  others, 
the  amniotic  fluid  at  times  c<>ntains  tu^jerele  bacilli.  In  some  eases 
they  may  infect  the  chorion  and,  by  extension,  tulHTculosis  of  the 
anmion  may  result,  the  bacilli  passing  into  the  amniotic  fluid.  The 
fetus,  by  aspiration  of  the  fluid,  is  thus  infected  with  resulting  primary 
tul>erculosis  of  the  lungs.  Such  cases  may  be  considereil  bronchogenous 
infection.  However,  of  the  cases  of  intra-uteritie  infect  it  ju  reported, 
none  survived  a  year.  Nearly  all  sueeuml^eil  wit  bio  a  few  weeks. 
Most  were  stilltKJrn, 

However,  while  ail  this  is  possible,  it  appears  to  lie  a  rare  phenome- 
non. According  to  I/nvenstein*  only  about  HO  authentic  cases  of  tuber- 
culosis of  the  plaeenta  have  Imth  reported  in  the  literature. 

Congenital  Tuberculosis.  The  rarity  of  intra-uterine  infection  is 
also  evident  when  we  bear  in  mind  that  cases  of  congenital  tulH^reulosis 
are  comparatively  rare.  It  has  been  repeate^lly  stated  that  it  is  very 
frequent  in  cattle.  But,  accimbng  to  Lul>arseh,^  there  have  altogether 
been  reporte<l  only  230  cases  of  ct^ngeoital  tuhtTeulosis  in  calves  under 
three  days  of  age,  of  which  21o  may  Ix*  cousidercfl  as  due  to  placental 
transmission.  In  humans  it  apfH'ars  even  more  rarely,  and  of  those 
reported,  only  a  small  prc»iK>rtion  can  lie  eonsidereil  real  instances  of 


»  Zieidcr's  Bf'itr,  9.  428;  Munoboa.  nu-d.  Wchnsf'hr.,  IWM,  p,  1576. 
■  VortcsimfK^n  Ol>er  Tulicrkuloap,  Jviia,  n»20,  [t,  175, 
*  Zimchr.  f.  Aentlichc*  Knrtbilctiitig.  1918,  15,  144. 
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congenital  tuberculous  disease.  The  first  undoubted  human  case  was 
reported  by  Schmorl  and  Birch-Hirschfeld.^  The  mother  died  from 
acute  general  miliary  tuberculosis  in  the  seventh  month  of  pregnancy. 
The  placenta  appeared  normal  macroscopically,  but  microscopically 
tuberculous  changes  were  found,  and  tubercle  bacilli  were  demon- 
strated in  the  blood  from  the  umbilical  vein.  Apparently  the  mother 
infected  the  fetus  shortly  before  death.  Londe^  was  the  first  to  inves- 
tigate the  offspring  of  tuberculous  mothers  by  inoculation  tests,  and 
he  obtained  positive  results  in  some  cases — ^guinea-pigs  were  infected 
when  inoculated  with  the  placental  tissue,  the  fetal  blood,  and  other 
organs.  The  placenta  was  found  the  most  virulent  tissue.  Warthin 
and  Cowie*  reported  several  cases  in  this  country,  but  even  they  warn 
that  "  intra-uterine  transmission  of  tuberculosis  is  possible,  but 
extremely  rare,  and  needs  to  be  supported  by  further  research  before 
it  can  be  taken  as  final."  Martha  WoUstein*  described  a  case  in  which 
the  mother  died  six  days  after  confinement,  and  the  child  died  nineteen 
days  after  birth.  The  placenta  showed  advanced  tuberculous  changes, 
and  the  infant  showed  miliary  tuberculosis  of  the  lungs,  spleen,  kidneys, 
and  mesentery.  It  is,  however,  noteworthy  that  tuberculosis  of  the 
placenta,  which  is  more  common,  may  not  affect  the  fetus.  Thus, 
A.  S.  Warthin^  and  Carl  Vernon  Weller*  have  reported  cases  of  placental 
tuberculosis,  and  still  the  infants  thrived  for  months  after  delivery.' 

Another  point  is  that  it  is  rare  that  tuberculous  changes  should  be 
found  macroscopically  in  newborn  tuberculous  infants  in  whom  tubercle 
bacilli  are  demonstrated  microscopically  and  by  inoculation  tests. 
This  form  of  congenital  tuberculosis  has  been  named  by  Honl  Status 
bacillaris  with  a  view  of  distinguishing  it  from  true  congenital  tubercu- 
losis with  structural  changes  of  a  tuberculous  nature;  in  the  former, 
no  macroscopic  nor  microscopic  changes  are  found ;  while  in  the  latter 
they  are  found,  though  both  are  capable  of  infecting  when  the  tissues 
are  injected  into  animals. 

Of  the  cases  which  have  been  reported  as  congenital  tuberculosis, 
very  few  are  accepted  as  such  by  careful  critics.  In  most,  it  has  been 
sho\iii  the  evidence  is  against  their  being  really  instances  in  which 
intra-uterine  infection  took  place.  Thus  Pehu  and  Chalier*  found  only 
51  authentic  cases  on  record  in  medical  literature.  It  may  be  added 
that  most  of  the  cases  were  not  conclusively  proved.  Romer*  knows  of 
but  30  cases,  and  some  of  them  may  be  said  to  be  reliable  only  "  in 
all  probabilities."  P6hu  and  Chalier  believe  that  in  these  cases  infec- 
tion usually  takes  place  at  the  end  of  pregnancy  when  the  placental 


>  Ziegler'8  Beitr.,    1891,  9,  428.  *  Rev.  de  la  tubcrculose,  1893,  1,  125. 

«  Jour.  Infect.  Die.,  1904,  1,  140;  Ibid.,  4,  347. 

*  Arch.  Pediat.,  1905,  22,  321. 

»  Arch.  Intern.  Med.,  1916,  17,  509.         «  Jour.  Am.  Med.  Assn.,  1913,  61,  1951. 
'  A  good  review  of  the  literature  of  congenital  tuberculosis  may  Ix?  found  in  F.  Parkes- 
Weber's  paper  in  the  British  Jour.  Children's  Dis.,  1916,  13,  pp.  321  and  359. 

•  Arch,  de  mfed,  des  epfants,  1914. 17,  721,  •  Loc  cit.,  p.  270, 
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circiilation  is  estalilished  ami  results  from  a  Imctereinia  which  is  usually 
a  terininul  event.  They  shoulti  therefore  be  rejiranled  us  examples  of 
iranjtplacental  Iwrrdrx^ontaf^ion,  ant!  not  of  <lireet  lieredity. 

It  is  thus  shown  that,  theoretieally,  placental  traiismtssion  of  ttiher- 
eulosis  is  possiI)le.  Hut  available  farts  eouihiiie  to  |»rove  that  it  is 
execvtiiiigly  rare  arnou;^'  human  !>eings.  Indeed,  wht^n  eouij)arefl  frifh 
the  enormoti^f  numhvr  of  IfiffdiottJi  uftrr  hi  rib,  the  frw  rrcnrded  iiwhinvr.H 
of  rongen ital  tnhrmt loAh  j^lnk  iftio  ifm(jn ifira iter.  Mter  alb  when  it  f  h >es 
ofTUr  at  alb  it  is  from  mothtTs  who  are  id  the  far-advanced  stages  <if 
plithisis,  or  who  have  tuberculous  disease  of  the  ^enito-urinary  s>  stem. 
Such  W(»meii  conceive  only  rarely.  It  is  a  fact  worthy  of  ntjte  in  this 
counc<*tion  that  nunieroiis  examinations  of  stillborn  fetuses  from 
phthisirai  mothers  have  not  revealed  any  traces  of  tuberculous  infec- 
tion; even  inoculation  ex|)eriments  have  failed  in  most  cases, 

Ainon^  cuttle  congenital  tuberculosis  appears  to  be  more  fn^quent 
than  among  humans.  Still,  the  applicatiivn  of  the  \\ ell-known  Hang 
system  has  shown  that»  even  here,  it  is  exceedingly  rare.  In  the  I'nited 
States,  Marlow  Brooks^  has  shown  that  when  calves  are  renioveil  from 
their  tuberculous  mothers  irameiliately  after  birth,  they  do  not  de\Tl(>p 
the  disinjse. 

Handicap  of  the  First-bom.  —  Among  the  various  eonstitutitmal 
and  congenital  factors  in  the  etiolt^gy  of  tnlHTcuk»sis  there  is  also  t(j 
be  mentioned  that  tlie  iirst-lMirn  in  a  family  is  most  likely  to  develop 
the  disease.  As  is  well  known,  in  many  c*umtries  the  first-born  Juis 
certain  prerogatives,  especially  among  t!ie  s<M:-allerl  nolile  classes. 
But  statistical  e\idence  gatliererl  by  geneticists  tenfis  to  show  that 
their  vitality  is  i>f  inferior  quality  when  comj>ared  with  those  wh** 
suecti*ded  in  the  order  of  birth:  They  weigli  less,  are  n^ore  fref|uently 
stillborn,  atwirtions  Iicing  more  frequent  among  newly  married  women* 
ami  uf  those  wIm»  come  into  the  world  alive  a  much  larger  proportion 
succumb  during  the  first  year  of  life  than  of  the  later-l>orn  children. 
Karl  Pearson.-  Siren  Hansen,^  atal  others  have  sltown  statistically 
that  inferior  [)hysique,  feeble-niimtedness,  epilepsy,  and  esiiecially 
tuhereidosis  are  more  likely  to  occur  in  first-hrjrn,  then  in  the  second- 
and  third-born,  and  least  in  tho.se  who  are  the  hfth,  sixth,  etc,,  in  a 
fannly. 

Pearson  shovveil  that  whereas  the  a\erage  incidence  of  tnlxTculosis 
would  be  07  if  the  patient's  munbcr  in  the  fannly  was  of  no  etiological 
n»oment,  the  actual  incitience  for  the  first-born  was  113;  among  tlie 
seeond-l>orn  the  ratio  of  the  actual  to  the  expected  Inking  7^J  t*>  ti4.  In 
a  sttaly  of  3522  tuberculous  patients  at  ( V)]>crdiagen,  Hansen  found 
that  there  were  "^Sti,  or  al>out  t>4  per  cent  more  first-born  than  there 
should  be  if  the  birth  number  was  of  no  consequence.  Among  2113 
patients  from  the  Boserup  Saiuitorinm  he  founil  that  the  second-  and 

»  Am.  Jmir.  Med.  Sci..  UU4.  147.  7IH:  Tr.  i^w.  Eifper.  MM.  Mid  Biol,  HHi.  11.  m. 
'  A  First  Study  of  the  Statistics  of  Pulmonarj'  Tyberculosis,  Lnndon,  11*07. 
"  Eueeuics  Review,  1913»  6,  252. 
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third-born  are  also  more  liable  to  develop  phthisis,  as  ran  be  seen  frnni 
the  following  tal lie: 


Men. 
Catculntcxl. 

ActuttJ. 

Women 
Calcultttcd. 

Ariiml 

.      328 
311 
2JS2 

551 
313 

274 
261 
238 

437 
324 
255 

It  may  be  suggested  that  the  first-born  of  tnberciilons  parentage 
being  older,  have  been  exposed  to  the  risks  of  infection  for  a  longer 
time  and  they  thus  sMell  the  number  f»f  ttibcrcnlons  patients.  But 
H.  Kjerrulf  found  among  school  children  the  onnilier  giving  positive 
skin  reactions  to  tuberculin  is  not  larger  among  ttie  first-born  than 
among  the  later-born. 

Those  interested  in  problems  of  eugenics  point  to  the  fact  that, 
irmsmueh  as  the  tendencies  to  small  families  have  of  late  become  very 
pronounced  in  certain  countries,  the  inferior  stamina  rjf  tlie  first-born 
are  fwrnnd  to  become  of  greater  danger  as  regards  the  prcva!enc*e  of 
tuberculosis  and  other  physical  and  mental  defects.  However*  it 
appears  that  while  in  France,  because  of  the  low  birth-rate,  the  propor- 
tion of  first-fjorn  is  hirger  than  in  other  countries,  the  tuberculosis 
mortality  is  very  higli,  this  does  not  hold  for  other  countries.  It  is 
clear  that  the  tubercolosis  mortality  has  been  decliru'ng  \\  ith  the  de(*line 
in  tlie  birth-rates  in  nearly  all  civil ize<!  countries.  In  countries  with 
exct^aiingly  high  l>irth-rates,  like  Russia,  Hungary,  etc.,  the  mortality 
frr»m  this  disease  has  been  extremely  high. 

Clinical  Aspects  of  Heredity,— !Manv'  authors  have  observed  certain 
clinical  phenomena  which  cannot  be  ex'plained  otherwise  than  by 
heretlity,  either  of  the  disease,  «>r  of  a  pretlisposition  to  it,  Brehmer, 
and  after  him  several  other  wTiters,  found  that  in  many  cases  the 
onset  of  the  flisease  oecurs  at  the  same  age  in  |mrents  auil  children. 
Piery  found  that  in  many  families  the  children  mostly  succumb  bcft»re 
attaining  the  age  of  sixteen.  While  many  cases  can  be  cited  in  sub- 
stantiation of  these  cjbservations,  it  ap]>ears  that,  sf»  far,  a  sufficient 
number  have  not  l>een  collated  to  prove  tlicir  significance  coru  htsi\ely. 
The  familial  occurrence  of  the  disease  caii  be  explainer!  by  infct^tion 
just  as  by  hereditiiry  transmission,  as  has  already  been  stated. 

Of  greater  moment  is  the  inheritance  of  the  ktcu^  minoris  nmHfrntia\ 
which  Brehmer  described  long  ago,  and  Turban,^  Bahh\in/'^  Mfiller, 
Kuthy.^  ami  others  have  confirmed  it.  It  appears  that  when  pulmonary 
tul:>erculosis  ix'curs  in  parents  ami  children,  the  chances  are  immense 
that  the  same  side  of  the  chest  should  l)e  aileeted  in  each  case.  This 
family  resemblance  in  phthisis  has  been  found  in  about  75  per  ec^nt  of 
cases.  In  my  own  ex-perieiice  I  also  observer)  that  in  about  two-thirds 
of  cases  the  side  affected  was  the  same  in  the  several  aH'ecter!  mend  vers 


»  Ztcciir.  f.  Tu»»erk.,  nu;i,  20,  38, 
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of  the  family.  Mr»IIer'  points  out  tliat  when  a  child  suffers  frooi  a 
tiibereiilous  lesion  of  some  l>one,  the  ehanet^s  are  that  when  its  l»rother 
or  sifter  develops  tiiliercult>sis  it  will  also  l)e  a  disease  of  bone,  and 
not  of  tfie  soft  tissues.  These  faets  are  e\]>Iained  hy  the  assmiiption 
that  some  organs  or  tissnes  in  the  Ixnly  laek  powers  <>f  resistarn'e,  and 
that  this  defect  is  transmitted  by  heredity,  This  will  be  diseiisseti 
again  when  s] leaking  of  the  tiioraeie  anomalies  and  their  relation  to 
jilithisi<»genesis.  Meanwhile  it  may  be  stated  that  these  problems 
have  not  recTi^ed  tlie  carefn!  study  they  deserve. 

Disturbances  in  the  Metabolism  as  Predis|MDsing  Factors.  — In  the 
seareh  for  the  faetors  pre<lisiK)sing  to  phthisis  many  have  l(K*ked  into 
the  metabfilism  of  the  body,  stating;  that  tnbereulons  infeetion  is 
harmless  in  the  vast  majority  of  persons,  so  long  as  the  metabolic 
processes  are  ntjrmal;  only  wlieii  certain  disturliances  oeeur  in  this 
regard  can  phthisis  de%'elop.  It  is,  however,  a  fact  that  in  the  enor- 
mous literature  on  the  subject  of  tuberculosis,  we  cannot  hnil  an 
exhaustive  study  of  the  metaljolism  (jf  persons  affected  with  the  disease, 
and  hardly  anything  about  the  metabolism  in  the  stM/alled  pretuber- 
culous  stage. 

Several  authors  have  maintained  that  an  excessive  excretion  of  cal- 
cium in  the  urine  can  be  fiamd  in  all  cases  of  phthisis  long  before  the 
onset  of  the  ilisease.  In  this  e<mntry,  Ooftan/  John  F.  HusstJh  ami, 
loitre  rec«:*ntly»  John  O*  Ilalversun,  Henry  l\\  Mohler  and  Olaf  Ber- 
geim^  have  made  scane  studies  along  these  lines.  The  last-named 
investigators  have  found  that  the  calcium  content  of  the  blooil  of 
patients  with  advaneirig  antl  convalescing  tuberculosis  revealed  that 
in  incipient  cases  in  wliieh  the  patients,  who  were  on  a  high  milk  diet, 
showed  marked  improvement,  the  values  tor  calcium  in  the  serum  were 
normal  anti  fairly  constant.  In  advanced  eases  tlie  variations  obtained 
were  greater  (some  rather  high  and  some  rather  low  values  being 
olftainedK  and  improving  patients  showed  on  the  average  slightly 
higher  vahR*s  than  the  unimprovah  No  marked  deviations  from  the 
normal,  however,  were  observed  in  the  calcium  content  of  tlie  serum 
of  patients  in  various  stages  of  pulmonary  tuberculosis.  It  is  the 
opinion  of  these  investigators  that  the  failure  of  the  bo<ly  to  deposit 
lime  around  the  tuI>ereulous  areas  is  to  lie  ascribe*!  not  to  a  deficiency 
in  blood  calcium,  but  ratlier  to  an  inability  of  the  cells  of  the  tubercu* 
lous  area  to  utilize  available  calcium. 

Several  French  mranis,  notably  Uobin,  Binet,  etc.,  have  found  that 
in  the  pretuberculous  stage  there  is  a  pronounced  excess  in  the  excre- 
tion of  inorganic  salts  in  the  urine,  notably  those  of  lime  and  uiagnesia. 
The  result  is  that  the  blood,  bones,  and  lung  tissues  show  a  distinct 
lack  in  these  mineral  salts,  Gaulie  found  that  the  descendants  of 
phthisical  subjects  excrete  on  tiiQ  average  more  calcium  and  magnesia 

I  Lehrburh  d.  Lunuentyberkulose,  Bertin,  U>10,  p,  30» 
»  Sixth  Intern.  Cong,  Tubrrr.,  1008.  1,  275, 
•  Jour.  Am.  Med,  AwUm   1917,  66,  1300, 
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than  those  of  healthy  stock.  Robin  sees  in  this  lime  and  magnesia 
starvation  an  excessive  amoimt  of  self-combustion,  and  he  considers 
this  anomaly  in  the  metabolism  the  main  element  in  the  preparation 
of  the  soil  prone  to  tuberculosis,  whatever  the  remote  cause  may  be — 
heredity,  alcoholism,  malnutrition,  overwork,  etc.  Infection  alone  is 
insufficient  to  produce  phthisis,  as  is  evident  from  the  fact  that  most 
people  infected  with  tubercle  bacilli  escape  the  disease.  It  is  only 
when  the  soil  is  prepared  by  the  dissimilation  and  emaciation,  by 
pretuberculous  decay,  as  Robin  calls  it,  that  phthisis  may  develop. 
The  gravity  of  the  pulmonary  lesion  goes  hand-in-hand  with  the 
degree  of  lime  starvation,  demineralization  and  emaciation  of  the 
body.  According  to  these  writers,  phthisis  is  preventable.  Demine- 
ralization of  the  body  must  be  sought  and,  when  discovered,  prevented 
by  the  administration  of  remedies  tending  to  replace  the  lime  and 
magnesium  which  are  being  eliminated  from  the  body  excessively. 

These  and  other  findings  about  the  metabolism  in  phthisis  have 
not  been  confirmed  by  all  who  have  made  careful  studies  along  these 
lines.  It  appears  that  in  the  vast  majority  of  consumptives  the  metabo- 
lism is  quite  normal  so  long  as  there  is  no  high  fever.  The  occasional 
lapses  in  the  metabolism  are  explained  by  the  usual  causes  of  morbid 
phenomena  observed  in  other  diseases  characterized  by  fever,  emacia- 
tion, debility,  etc.  This  has  been  confirmed  by  the  studies  of  Mc('ann 
and  Barr,^  who  found  that  the  basal  metabolism  of  tuberculous  patients 
may  be  normal  or  slightly  above  that  of  normal  men  of  the  same  size. 
With  the  increase  in  the  temperature  there  may  occur  an  increase  in 
the  basal  metabolism,  but  it  is  not  large.  The  basal  heat  production 
in  tuberculosis  may  be  less  than  the  normal  for  the  same  patient  in 
health.  In  other  words,  the  loss  in  weight  may  be  accompanied  by 
a  reduction  in  metabolism  which  more  than  compensates  for  the  ten- 
dency to  increase  caused  by  the  disease.  However,  the  basal  metabo- 
lism in  the  pretuberculous  stage,  i.  e.,  in  those  in  whom  tuberculosis 
has  not  yet  been  developed  fully  in  the  clinical  sense,  has  not  been 
studied  as  yet.  We  do  not  know  whether  any  changes  in  this  direction 
predisposes  to  the  evolution  of  tuberculous  disease.  At  any  rate,  this 
subject  has  not  been  studied  sufficiently  to  permit  making  generaliza- 
tions. 

Endocrine  Disturbances.— Recent  studies  of  endocrine  disfunctions 
have  shown  that  changes  in  the  structure  and  functions  of  the  internal 
secretory  glands  are  very  frequently  encountered  in  tuberculous 
patients,  though  hardly  any  etiological  relationship  has  been  estab- 
lished. Considering  that  tuberculosis  is  so  widely  prevalent,  it  is  to 
be  expected  that  some  should  present  evidence  of  glandular  disturb- 
ances. However,  it  appears  that  certain  glandular  conditions  favor 
the  development  of  tuberculous  disease,  while  others  prevent  it  more 
or  less.    While  studies  on  the  etiological  relationship  of  the  endocrines 

1  Arch.  Intern.  Med.,  1920,  26,  663. 
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to  tulterriilfHis  rliscase  liave  unt  been  hh  thorfin^h  nml  as  alnitnlaot  as 
appears  iksirable,  stilt  some  facts  are  already  available  wliieh  are 
very  suggestive. 

x\s  will  be  shown  later  on  (see  Chapter  XXX),  exeessiv^e  seeretion 
uf  the  thyroid  ^Hand  protects,  in  a  nveayiire,  a^aii^st  tlie  devel(»pment 
of  active  and  progressive  tnberdilosis.  It  apix'tirs  tliat  hyperthyruid 
iiidividuaLs  only  rarely  sulTer  from  active  phthisis,  and  when  symptoms 
of  this  disease  prest^nt  themselves,  the  jinhnt^nary  lesion  is  mikl,  and 
manifests  strong  teiuleiicies  to  cicatrization.  This  clinical  fact  was 
already  note*l  hy  Harnhnrger  as  far  back  as  lS;>i  antl  in  ISS7  S.  Si»iis 
(\»hen  jxanted  ont  that  a  large  thyroid  is  characteristic  of  iTnmnne 
members  of  tubcTculous  families.  Morjn^  observed  tliat  in  fantihal 
thyroid  *lisease,  the  members  of  the  family  that  had  large  thyrinds 
with  hy[)erfunction  of  the  gland  rlid  not  develo]>  tnbercnlosis,  while 
25  i)er  c*ent  of  lUH  cases  with  atrf>phy  of  the  thyroid  became  tuberi-n- 
lous.  "Atropliy,  or  defective  development  of  the  thyroid,''  says 
Sajous/'^  **is  commonly  ohserverl  in  persons  predisjmsed  to  tnl>ereu- 
losis  and  otlier  infections.  Indeed,  the  pnnninence  of  Adam's  apple 
in  such  snbjects  is  dne  to  the  fact  that  a  ilat  thyroid  fails  to  fill  snfli- 
ciently  the  infrathyroid  portion  of  the  neck  to  preserve  its  normal 
shape.  (Emaciation,  however,  has  a  great  deal  to  do  with  it.)  Such 
a  diminutive  thyroirl  may  he  ihie  to  deficient  antenatal  or  postnatal 
development,  hut  in  many  instances  it  is  traceable  to  infectious 
disease.*'  He  attributes  the  therapeutic  value  of  iodine  in  tubercu- 
losis to  the  iodme  content  of  the  thyroid  gland.  Bauer,  Turban, 
Muralt,  Sergent,  lienon,  and  others  have  confirmed  these  observations. 
In  this  comiection  it  is  important  ttr  mention  that  hyjiothyroid  indi- 
viduals sutler  from  tulKT<'nlosis  mi  ire  (*ften  than  others,  as  will  t>e  shown 
in  another  part  of  this  lKM>k. 

The  etiological  relationship  between  adrenal  function  and  tulx^r- 
eulous  disea.se  is  even  more  eviflent.  The  low  bliiod-pressure  in  the 
pretnl^erculons  stage,  the  myasthenia,  weakness,  and  especially  the 
brown  pigmentation  of  the  skin,  all  of  ivliit^i  are  conunon  sym]>tonis 
of  active  phtlusis,  speak  for  disfmietion  of  the  adrenal  glands. 
Sajous  says  that  lesions  of  the  adrenal,  clinical  or  experimental, 
increase  materially  the  vulnerabilitx'  to  infectitm.  "In  tubercu- 
losis, in  fact,  adrenal  stigmata  are  very  couHnon,  24  |)cr  cent  acci>r<l- 
ing  to  I^ifitte  and  Moncanny,  and  20  i^er  cent  according  to  Laiguel- 
Lavastine  of  eases  taken  at  random  having  shown  more  or  less  hnmzing 
—  a  sign  of  advanced  lesions  of  the  adrenal  tissues.''  Bauer  suggests 
that  initdoor  life,  which  has  lieen  found  efhcacious  in  phthisiotherapy, 
usually  pr*>duces  bronzing  of  the  skin,  which,  atvording  to  some 
autliors,  is  an  indication  of  functional  activity  of  the  accessory  chrom- 
affin tissue,  counteracting  the  tnberculons  toxemia.  Sergent,  Gerald 
Webb,  and  numy  others  have  used  adrenal  therapy  in  certain  cases 

'  Kvw  MM.  do  hi  Suissu  Romainii-.  IH!>5.  16,  211. 
•  New  York  Med.  Jour..  1917,  106,  3b9. 
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of  tul^erculosis  with  good  results.  Experimentally  Gerald  Webli^  and 
his  co-workers  have  fniind  that  tnherriiloiis  infect  inn  is  followed  by 
enhirgement  i*f  the  thyroid  and  adrenal?^,  prol>ahly  in  response  to  a 
demand  for  iniTeased  fnnttioo.     It  must,  hfiwever,  he  mentioned  in 

j^this  cfmiiection  that  hypof unction  of  the  adreruds,  cjhserved  in  many 
es  of  phthi:^is,  is  usually  due  to  tuI>ereulous  lesions  of  these  jjlands, 

'and  may  be  ennsideref!  a  result  of  tubereulous  disease  more  than  an 
etiological  factor.  On  the  i^ther  hand,  myasthenia,  vascular  hypo- 
tension, etc.,  are  early  symptoms,  so  early  that  some  writers  have  been 
tempted  to  call  them  "pretuberculous/* 

The  etiological  relationship  Viet  ween  gonadal  function  and  tu^>ercu- 
osis  deserves  carefnl  study.     Clinical  i*l>servatioos  appear  to  favor 

*  the  view  that  h\^>of  unction  of  the  sexu.d  glands  has  a  salutary  influence 
on  existing  tulierculous  dis4?ase.  Bauer^  s])eaks  of  this  relationship 
as  beyond  any  doubt.  He  has  never  ol>ser\'ed  a  case  of  tuberculosis 
in  a  eunuch.     Further   on  we   will  show   that  when   symptoms  of 

Leunuchism  devclc»p  in  persons  with  tuberculosis  of  the  testicles,  tuber- 

rculosis  of  the  lungs  is  unconimf>n,  Warnekros  has  observed  this  fact 
tn  castrated  women,  and  Mauthner  in  castrated  guineii-pigs.  A  very 
large  proportion  of  women  who  develop  pulmonary  tuberculosis  during 
or  soon  after  the  onset  of  the  menopause  suficr  but  little  from  the 
pulmonary  lesion  which  tends  to  sclerosis;  fibroirl  phthisis  in  general 
occurs  mainly  in  persons  over  fi>rty  years  of  age,  when  the  functions 
of  the  sexual  glands  are  rather  low.  On  the  (»ther  hand,  during  the 
eriod  of  pul>erty,  when  the  sexual  glands  are  at  the  height  of  functional 

Pa<:tivity,  tuberculosis  is  apt  to  run  a  progressive  course. 

We  know  very  little  al>out  the  etiological  relationship  of  disfunction 
of  other  endocrines  to  tuberculosis. 
Predispositioii  of  the  Lungs,— IVIore  than  nine-tenths  of  all  tuber- 

Lentous  disease  in  humans  is  found  in  the  lungs;  animal  ex]>erimentation 

rillsi*  shows  that  these  organs  arc  more  likely  to  suffer  as  a  result  of 
tuberculous  infection  than  anv'  other  structure.  No  matter  how  ex]jeri- 
mental  infection  is  a(*complished,  by  suljcutaneous  or  intraperitoneal 
inoculation,  liy  intraveninis  injection,  by  inhalation  or  ingestion  of  the 
bacilli,  there  occurs  almost  invarialjly  a  lung  lesion  sooner  t»r  later, 
irrespective  f»f  the  other  organs  that  may  l>e  affected  liy  tuberf^le. 

Some,  notably  Bartel,'  believe  that  this  is  due  to  the  well-known 
defective  development  of  the  pulmonary  lymphatic  system.  The 
lymphatic  structures  are  ex{Tllejit  weapons  agaifist  all  infections,  and, 
piis^essing  poorer  lymphatics,  the  lungs  are  thus  more  liable  to  tuber- 
culous changes  after  the  speeifie  virus  is  brought  into  them  with  the 
inhaled  air,  or  the  blowl  stream.  Those  who  fa\'or  this  viewpr^int  to 
physiological  anthracosis  of  the  bronchopulmonary  lymphatics,  met 
ritb  in  nearly  all  adult  city  dwellers,  as    reducing    the    functional 

»  Am.  Rev.  Tulif-rc..   HKLU.  5,  2nn. 
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caj)acity  of  these  structures.  However,  clinical  experience  shows 
clearly  that  anthracosis  does  not  predispose  to  tuberculosis  in  the 
vast  majority  of  cases.  In  fact,  coal  miners,  whose  pulmonary  lympha- 
tics are  glutted  with  soot,  are  less  liable  to  tuberculosis  than  others 
(see  p.  132). 

The  anomalous  circulation  of  blood  in  the  lungs  has  been  considered 
by  some  as  responsible  for  the  frequency  of  tuberculosis  in  them. 
It  is  mentioned  in  this  connection  that  they  are  not  supplied  suffi- 
ciently with  arterial  blood.  As  will  be  shown  later  on,  oligemia  of 
the  lungs,  in  fact,  predisposes  to  pulmonary  tuberculosis,  as  is  th^- 
case  with  pulmonary  stenosis  (see  p.  127);  on  the  other  hand,  in 
pathological  conditions  involving  pulmonary  hyperemia,  as  in  mitral 
stenosis,  tuberculosis  is  exceptional. 

Certain  investigators  have  found  lung  tissue  an  excellent  culture 
medium  for  the  groA^-th  of  tubercle  bacilli.  Neumann  and  Wittegen- 
stein,^  A.  E.  Porter,^  and  others,  have  attempted  to  culture  tubercle 
bacilli  on  various  organs  and  found  that  while  in  most  tissues  the  virus 
loses  its  virulence,  in  lung  tissue  it  retains  it.  Porter  found  that  liver, 
thymus,  and  lymphatic  gland  were  strongly  bactericidal,  pancreatic 
extract  the  most  powerful,  while  lung  tissue  was  the  least  bactericidal. 
It  has  also  been  suggested  that  while  in  most  other  organs  there  is, 
as  a  rule,  to  be  found  a  lypolytic  ferment,  the  lung  lacks  it.  But  Sieber 
and  Dzierzgowski'  have  shown  that  this  assumption  has  no  foundation 
in  fact.  In  this  connection  it  is  interesting  that  Abderhalden  speaks 
of  demonstrable  ferments  in  the  pulmonary  alveoli  which,  he  states, 
have  their  origin  in  the  leukocytes  which  migrate  into  them  in  large 
numbers  to  fight  invading  pathogenic  microorganisms.  Another  sug- 
gestion as  to  why  tubercle  bacilli  thrive  in  lung  tissue  is  one  pro- 
pounded by  M.  Weisz*  to  the  effect  that  it  lacks  in  oxidizing  ferments, 
oxydases.  The  connective  tissue  in  the  lungs  is  known  to  be  deficient 
in  nuclei  which,  in  all  probabilities,  is  an  adaptation  to  the  oxygen- 
carrying  function  of  the  lung.  In  other  words,  the  predisposition  of 
the  lung  to  tubercle  is  alleged  to  be  the  result  of  the  inferior  oxidizing 
j)o\\er  of  its  tissues.  Still  another  suggestion  has  been  made:  Tubercle 
bacilli  in  the  lyinj)hatic  system  enter  the  veins,  and  are  carried  by  the 
hl(M)d  first  through  the  right  heart.  The  lung  is  the  first  viscus  they 
strike. 

Because  of  the  narrow  flat  chest  seen  in  many  tuberculous  patients 
we  are  apt  to  think  that  their  lungs  are  smaller  than  normal.  But 
actual  investigations  have  show  n  that  Rokitansky  was  right  when  he 
stateil  that  the  lungs  in  the  tuberculous  are  relatively  more  voluminous 
than  in  others.  It  apj>ears  that  the  narrowness  and  flatness  of  the 
chest  is  conii)ensated  by  its  excessive  length.    In  addition  there  is  found 

>  Bdtr.  z.  Klinik.  d.  TuU'rk..  1909,  12,  145. 
-  Jour.  HyKieno,  1917,  16,  55. 
'  Zt«hr.  f.  physiol.  Chemie,  1909,  62.  254. 
*  Miinrhcn.  nied.  Wchnschr.,  1912,  63,  697. 
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R  small  heart,  defective  .strueture  of  the  arterial  walls,  anil  a  small 
abdominal  cavity  with  et>rrespondingly  small  alxlominal  viscera. 
These  peeiiliarities  have  been  c»bserved  by  many  patholofjists,  and 
Brehmer  insisted  that  the  cliief  characteristic  of  the  phthisical  cliest 
consists  in  a  dis]>roportinn  Ijt^tween  the  voliiminims  luiiji^s  and  the  small 
heart.  The  almnrmally  large  king,  with  its  corresj>ondingly  lar^e 
capillary  network,  is  insufficiently  nourished  by  the  amount  of  blond 
which  the  small  heart  and  hx^joplastic  blowlvessels  can  send  fortli, 
and  is  thus  more  exposcil  to  attac^k  by  the  tuln^rt^le  l>acilli  which  are 
'brought  there  by  the  l>lood  or  air  stream.  The  com|>arative  immunity 
to  tul>ercnk>sis  of  individuals  who  present  stigmata  of  lyuiphntism, 
which  is  discussed  elsewhere  in  this  book,  is  in  agreement  with  the 
hypothesis  that  an  abnormal  and  defective  circulation  of  the  blood  in 
the  lungs  is  responsible  for  its  excessive  predisposition  to  tuberculosis. 
Tlie  fact  that  the  terminal  hrouchioles  are  not  supplied  with  cilia  is 
also  suggestive.  Tubercle  bacilli,  reaching  there  with  the  iuhaleti  air, 
may  settle  within  the  air  sacks,  and  are  then  carried  l)\'  the  l;>iuph 
vessels  farther  on,  until  arrested  in  the  lymphatic  glands. 

Predisposition  o!  the  Pulmoiiaiy  Apices. -It  is,  ho\^e\er,  important 
to  recall  that  the  entire  lung  is  not  subject  to  tuberculous  changes, 
excepting  in  acute  miliary  tuberculosis  and  the  terminal  stages  of 
chronic  phthisis.  The  point  of  election  for  tnberculous  lesions  is  the 
uppermost  part  of  the  lung,  the  apex,  which  is  in  itself  an  argument 
against  the  inhalation  theory  of  the  disease.  .1  priori  we  shcjyid  expect 
that  gravity  should  rather  carry  tubercle-laden  air  downward,  into  tlie 
lower  lobes  of  the  lungs. 

\'ariims  hypotheses  have  been  suggested  to  account  for  the  apical 
localization  of  phthisis.  Some  have  maintained  that  it  is  due  to  the 
lesser  functional  activity  of  the  upper  part  of  the  chest  which  expands 
but  slightly  even  in  tlie  female,  in  wliom  the  pectoral  region,  and  not 
the  real  pulmonary  a|x*x,  expands  during  ordinary  breathing.  Tende- 
loo^  showed  that  ex])ansion  of  the  air  vesicles  ditlcrs  in  the  various 
parts  of  the  lungs;  it  is  least  in  the  paravertt^bral  and  the  uppermost 
parts,  and  the  maximum  occurs  in  the  lower  and  anterior-lateral  parts. 
Renewal  of  air  is  proportional  to  the  expansion  *>f  the  air  vesicles* 
F(»r  this  reason,  tnt^ercle  bacilli  brought  in  with  the  inspircfl  air,  as 
well  as  with  the  lymph  stream,  have  niore  chance  of  remaining  in  the 
apices,  thus  favoring  implantation  at  that  pffiut.  In  the  adidt  the 
upixTmost  jKirtioii  {>f  the  lung  extends  for  about  one  to  one-and-a-half 
inches  ab(jve  the  first  rib,  ami  that  portion  is  tn\]y  covered  by  soft 
tissues;  it  is  thusileprived  of  the  inspiratory  jiull  of  the  bony  framework 
of  the  chest,  is  mc*re  exposed  to  the  external  atmospheric  pressure,  antl 
tlierefore  any  impediment  to  the  exit  of  the  air  current,  tlue  to  any 
eause,  also  im|:jedes  tlie  proper  expansion  of  the  apex,  and  atelectasis 
of  this  portion  of  the  lung  is  favored,  retaining  germ-laden  air.    While 

*  Studicn  tibcr  die  Uniacheu  tier  Luniceiilcrfinkfacitcn,  Wk'sibadeii,  lUOi?. 
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strong  respiratory  iiioveiiuiit  of  tlie  chest  will  easily  veiitiliite  the  \o\\qt 
lobes  of  the  luii^s,  the  vetitilatifni  uf  the  apiees  is  rather  defeetive  for 
the  above-mentioned  reasons. 

It  apix^ars,  ht»\vever,  that  this  ineehanieal  explanation  <loes  not 
clear  uj>  the  prol>Ieni.  We  shiadd  expei^t  that  in  pneuinokoniosis  the 
(Inst  would  l)e  retained  rnaiidy  io  the  apiees,  whieh  is  nf»t  the  ease. 
In  faet,  aiost  authorities  a^ree  that  in  pneuniokoniosis  the  upper  parts 
of  the  lungs  are  euni]>aratively  free  from  dejKJsited  dust,  vihile  the 
lower  and  posterior  jvarts  may  he  filled  with  the  asi)irated  material. 

Other  writers  attrilnite  tlie  predispi>sitjon  of  the  npiees  to  tlieir 
defeetive  cirenlation.  They  have  not  the  rieh  blorxl  supply  of  the 
lower  hjbes.  In  addition,  aeeording  to  Teiuleloo,  the  ai>i<TS  have  a 
defeetive  lymph  cireulatiou.  While  all  other  large  !>ronehi  proeeed 
from  the  main  bronehi  in  a  straight  direction,  or  at  an  ohtnse  angle, 
so  that  the  air  ean  pass  straight  ahead  in  either  direction  doring  inspira- 
tion and  expiration,  the  apical  bronchus  forms  an  almost  right  angh\ 
and  the  movement  t^f  the  insjared  an*l  expirefl  air  is  impedefh  Diffi- 
enlty  in  the  proper  ventilation  of  the  apical  portions  of  the  hmgs  is 
thus  createiL  ItindHeisch  maintained  that  the  bronchial  st^eretions 
in  the  apiees  are  thicker  an*!  nmre  viscid  than  in  other  tubes,  becanse 
of  the  relative  dryness  of  the  apices  owing  to  paueity  of  the  blood, 
the  effects  of  gra\'ity. 

More  recently  (\»bb^  suggeste<b  and  brought  considerable  pr(K)f  in 
substantiation,  that  the  apical  loealizatitai  of  ])hthisis  is  <!ue  to  defec- 
tive glajidular  supply  of  that  part  of  the  lung.  Tubercle  bacilli^  having 
no  selet^tive  power  for  any  particular  p(jrti*ai  of  lung  tissue,  uill  grow 
as  rapidly  in  one  jjortion  as  in  another,  once  they  are  arrested  and 
gain  a  foi»thold.  In  man,  that  portion  of  the  parietal  pleura  lying 
contiguous  to  the  apex  of  the  lung  is  drained  l>y  a  vast  lur^twork  of  lymph 
vessels  that  empty  into  tlie  deep  cer^  ical  chain.  Nowhere  else  in  t!ie 
human  thorax  is  there  a  decided  counter  lymph  current;  and,  granting 
that  there  is  this  counter  current*  it  coidd  acetiunt  for  an  area  of  lymph 
stasis  in  the  afK^x  of  the  lung.  This  is  in  agreement  with  the  \  iews  of 
Tendeloo,  and  especially  B artel,  mentioned  above. 

Fremid'3  Theory  of  Stenosis  of  the  Upper  Thoracic  Aperture.— 
About  sixty  years  ag<i  I'Veund-  pointer!  out  that  steni»sis  of  the  bony 
tliorax  is  very  frequently  encountered  in  ctinsum])tives,  but  his  oliser- 
vations  were  neglected  and  soon  forgotten,  to  be  taken  up  again  by 
himself,  Hart  and  Ilarras,^  and  others.  Baemeister's*  experimental 
investigations  have  finally  given  great  plausibilit>'  to  Freund's  theory. 

The  defornuty  of  the  upper  thoracic  girdle,  which  may  be  crmgenital 
or  act|uired»  consists  mainly  in  an  ossification  t>f  the  first  costal  cartilage 
and  a  shortening  of  the  first  rib  which  exerts  pressure  \\\mn  the  lung 

'  Jour.  Am,  Med.  Ahhti.,  1918.  70,  1511. 

'  Bt*itr.  £.  HiHtolriKic  d.  RippciikiioriiH'l,  Brcslau.  1858. 

•  Dt*r  Thnrm   phthwtcus,   StuttKart,    1908. 

*  Die  Etitatehung  der  mcoschlicbcu  LungcDpbUime,  Berlin,  1914. 
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apex  which  it  surrourKk,  thus  ohstructiiig  the  circulation  of  the  hlond 
arici  lymph,  preventing  the  removal  of  any  foreign  IkhIv — the  tuherele 
bacilli-^that  may  be  liroii^ht  there  by  the  blt*od  or  the  insy>ired  air, 
and  favoring  its  Iw/alizatioii  at  this  point.  Shortening  of  tlie  first 
costal  cartilage  also  involves  an  excessive  inclination  of  the  up|)er 
thoracic  aperture  toward  the  spinal  column.  The  sternum  lies  too 
deeply,  the  ribs  run  slantingly  downward,  the  shoulders  hang  low 
ami  forward,  the  scapulae  protrude  like  wings,  and  the  result  is  the 
phthisical  chest  of  the  classical  authors. 

Fremab  Hart,  and  Harras  have  stuflied  the  tuberculous  thorax 
on  the  autopsy  table  and  in  the  living  with  the  aid  of  roentgenography, 
and  have  found  that  stenosis  of  the  upper  aperture  is  x^^ty  frcnpicnt. 
The  abnormal  shortening  of  the  first  rib  nnikes  the  transverse  diameter 
short,  converting  the  human  thorax  inttJ  one  like  that  of  the  lower 
animals,  and  to  a  certain  extent  iidantile,  as  is  shown  jn  Fig.  15.  The 
narrciwiog  usually  oeeitrs  at  the  latero-posterior  bulging,  exactly  where 


¥1u>.  15.^ — Diagramnmite  roppugentatirm  of  the  upper  api*rOirp  of  the  thornx:  o,  the? 
piimjiry  form  (aDimal:!,  primiti^-f  humiiii  form) ;  h,  ^^amilixty  form  diidult  rnatij.     (AftiT 

the  apices  of  the  lung  are  surrounded  by  the  first  rili.  which  under 
these  conditions  compresses  the  puhnonary  tissues  }>eneath.  This 
deformity  may  occur  unilaterally  or  bilaterally;  but  the  end-result 
is  always  the  same — narrowing  and  rigidity  of  the  upper  thorat^ic 
girdle  with  rt^ulting  compression  of  the  lung. 

Independent  of  Frenmb  Schmori^  found  a  groove  about  2  em.  below 
the  highest  point  of  tlie  apex  of  the  huig.  This  grm>ve  is  very  frequently 
en(\>untered  in  newborn  infants,  Imt  in  them  it  can  be  obhterated  when 
the  lung  is  inflated-  During  adok*scenee  it  disai)])ears  in  persons  with 
normal  chest  walls.  In  mt)st  persons  in  wliom  it  persisted  Sehmorl 
found  tuberculous  lesions  beneath  the  jioint  which  was  pressed  upon 
by  die  shortened  rib  (Figs.  17  and  ItS). 

These  observations  have  been  confirmed  1>y  Hirch-HirsehfekP  from 
anotJier  point  of  view.  While  searching  for  the  initial  lesion  of  tuber- 
culosis in  cadavers  dead  from  other  diseases,  he  fomid  that  phthisis 

^  MtirHhcn.  mcd.  Wchnnehr.,  1902.  48,  1995. 
«  Deuti^fh.  Arch.  f.  kUii.  Med.,  1899,  64,  58. 
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Icalls  '*Hirschfeld*s  bronchiole/*  from  its  position  and  imtnre  fiivors 
I  that  secretions,  instead  of  clearing  thein.sdves  automatically,  will 
Ista^ate  more  or  less  if  pressinl  upon  to  a  greater  or  lesser  decree  Ijv 
the  first  rib,  loeateif  as  it  is  on  the  apex,  leadinj^  spirally  ii^^'ainst  tire 
[action  of  gravitation  upward,  outward,  and  liaekwarrl. 

Finally,    Bacmeister's*    investigations   ha%'e   apparently   confirmed 

,  the;>e  anatomical,  patht»ltJgical,  and  clinical  findings.     lie  surrounded 

yf>ung  and  p*o\^  ing  rabbits  with  a  wire  loop  at  the  first  costal  ring. 

I  thus  causing  stenosis  of  the  upper  aperture  of  the  bony  thorax.    The 

I  pulmonary  apex  was  thus  compressed,  and  a  groove  w  as  inrlented  in 

the  hnig  beneath  the  wire  loop  corresi>onding  to  the  one  ol>served  by 

Schmorl  in  human  consumptives.     Infecting  these  animals,  he  pro- 

'  duced  isolated  and  localized  pulmonary  tuberculosis,  while  in  normal 

animals,  used  as  controls,  infection   produced  miliary  tuberculosis, 

but  never  localizt^  tuberculosis  of  an  apex.    In  this  manner  he  (H>uld 

pnjiluee  local   tul)ercuIous   lesions  on   either   side  of  the   chest,   or 

bilaterally. 

Considerable  clinical  evidence  has  been  brought  in  support  of  this 
theory.    In  children  tlie  upper  aperture  of  the  thorax  is  very  elastic, 
.and  therefore  apiical  phthisis  is  exceedingly'  rare;  when  infc*cte<l  tlie 
^tracheobronchial  glands  are  afVected,  or  general  miliary  tuberculosis 
h  the  result.    During  the  |jcriod  of  puberty,  when  the  spinal  cohnnn 
|grfiW8  and  raises  the  upper  thoracic  girdle,  permitting  the  first  rib 
exert  pressure  on  the  pulmonary  apex,  typical  phthisis  may  occur. 
The  largest  number  of  rases  of  active  tulierculosis  of  the  lung,  though 
Jdot  the  largest  numljer  of  deaths  due  to  this  cause,  occur  betwtx^n 
fifteen  and  tliirty  years;  betAveen  thirt%'  and  forty  the  proportion 
rdiuiinishes,  and  between  forty  and  sixty  there  again  occur  a  large 
number  of  cases.     Hart  explains  these  pherMancna  in  this  ounuierr 
Ihiring  puberty  and  soon  thereafter  any  congenital  or  acquired  shorten- 
^g  of  the  first  rib  l>ecomes  dangerous  to  the  individual  because  the 
>v  ing  apex  of  the  lung  finds  itself  enclosed  in  the  small  and  rigid 
'thoracic  cavity,  which  does  not  grow  in  the  same  proportion  as  the 
limg,  and  the  shortencfl  first  rib  compresses  it,  thus  favoring  tubercu- 
lous degeneration*    After  forty,  w  hen  ossification  of  the  costal  cartilage 
fis,  to  a  f*ertain  extent,  ntjrmal,  conditions  are  again  favoral^lc  for  the 
?velopment  of  phthisis. 

While  several  authors  have  confirmed  these  findings  by  Frcund  am! 
Hart,  it  appears  that  careful  observers  have  loi^ked  for  stenosis  in  t!ie 
jpper  thoracic  aperture  while  niakiiig autopsies,  or  roentginograijhing 
jlierculous  subjects,  and  could  not  find  it  in  an  mmsually  large  pro- 
>rtion.  Schulze,  Smith,  Neumann,-  and  finally  WVnckenhach,  have 
all  olitained  negative  results.  Uoentgeiiography  of  27:i  tul>ercu!ous 
individuals  by  Neumann  has  not  shown  aljuormal  shortness,  or 
excessive  ossification  of  the  first  rib  and  cartilage.    Among  238  eases 

•  Mitt.  a.  d  GrefuiKcb.  d  Med.  u.  Chir.,  1913.  26,  i\:ui 

*  Boiir.  s.  Kltnik.  d.  Tub^rkuioac,  19  lU,  40,  L 
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of  tubereiilosis,  Weiickenbach^  found  that  f?5.7  per  cent  showetl  no 
trace  of  ossification  of  the  first  eartila^a\  25.5  per  cent  a  slijjht  ossifica- 
tion which  is  normal  in  healthy  inthvitluals  over  thirty  years  of  age. 
It  is  thus  seen  that  in  0L75  ]>er  cent  of  tuberculous  subjects  this  ossi- 
fication cannot  be  cretlited  with  etioU>|^ical  rehitionship  to  the  tulier- 
eulous  process  in  the  lungs,  and  that  only  in  17.2  |>er  cent  has  this 
anomaly  been  found  to  exist.  In  younger  individuals  it  is  even  less 
frecpiently  found.  Thus,  among  172  cases  of  tul>erculc>sis  in  persons 
between  fifteen  ami  thirty  years  of  age,  it  was  found  only  in  1.5  p€T 
cent,  while  in  8(l3  per  cent  no  trace  of  the  mentioned  anomaly  could  be 
discovered . 

Arthur  Keith,-  Stiller,^  and  other  authors  are  inclined  to  look  upon 
this  ileformity  of  the  tlioracic  girdle  rather  as  a  result  of  tuberculosis 
than  a  cause  of  it.  Pottenger^  iH>ints  out  that  the  muscle  change 
deseribeil  by  I^Veund  as  hypertrophic  and  due  to  overwork,  caused  by 
the  muscle  pulling  against  an  ankylose*!  rib,  is  more  Ukely  a  contrac- 
tion of  the  muscle  caused  by  the  inflammation  within  the  lung  reflexly 
through  the  spinal  cord. 

Constitutional  Inferiori^.  — Many  wxiters  have  maintained  that  pre- 
disposition to  tulK*rcidosis  is  not  specific,  due  to  anomalous  structure 
or  function  of  a  given  organ,  but  that  it  is  general.  They  t^Iaini  that 
the  majority  of  tulierculous  patients  present  signs  of  constitutional 
inferiority;  others  allege  that  "stigmata  of  degeneratitm/'  in  tJie  sense 
given  this  ex]>ression  by  I^>mbroso,  are  ]>refM>nderating. 

The  ai>plication  of  the  term  (Ugetirre  U>  tuberculous  individuals  was 
first  made  by  the  noted  Freiich  clinician  Andral,  and  Fere  stateti  that 
the  j>htlusical  present  very  frequently  stigmata  of  degeneratitiu.  Then 
a  Ptjlish  writer,  Polausky,^  made  s<nne  extensive,  tliough  not  very 
astute,  obser\'ations  along  these  lines,  while  making  autopsies  on  cS54 
tuberculous  sul>iects.  Among  the  numerous  anomalies  and  stiguiata 
which  he  saitl  were  conunon  among  these  subjects  are  concavity  of 
the  regit*n  i>f  the  small  fontanelle,  i>ersistence  of  the  interfrontat  suture 
to  an  advanciil  age,  frequent  occurrence  of  Wormian  bones,  abnoruial 
length  of  the  traus\^erse  processes  of  the  lower  cervical  vertebne,  l)ifid 
spinous  protML^sses  in  the  lower  ilorsal  and  npi)er  lumbar  vert ebra\  etc* ; 
also  bifurcation  of  the  xiphoi<l  cartilage,  or  its  perforation.  He  also 
claims  that  certain  anomalies  in  the  viscera  are  excessively  found,  such 
as  hyi>o])lasia  of  the  cardiac  muscle,  lack  of  the  m  it  Idle  lobe  of  the  right 
huig,  thinness  and  narrowness  of  the  wall  of  the  aorta,  bifurcation  of 
tJie  aorta  as  high  as  the  second  or  third  lumbar  vertebra,  lobulation 
i*f  tlie  kidneys  and  liver,  abui>rmal  length  of  the  right  lolic  of  the  liver, 
double  ureters,  accessory  spleens,  fetal  length  of  the  stomach,  abuor^ 

»  Wien,   klin.   Wclinsrlir.,    IIMH.   31,   379, 

*  Further  Advance*)  in  FhyHiolu^5>^   1909. 

*  Fkrrl.  Idiu.  Wrkn&^hr..   1912,  49.  97. 

*  Muscle  8pu»m  aiul  Degoiieration,  St.  Louis,  1911. 

*  Zuchr.  f.  Tubt^k.,   1904,  6,  140. 
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maily  long  cc»lon,  mesocolon  ami  appentJix,  Meckel's  diverticulum, 
patency  of  the  hernial  c^anals,  etc.  Excessively  loii^  extremities,  ami 
heterusexuai  thstribritiim  of  the  hair  on  the  body  are  other  aTiomaiies 
mentioned  by  this  writer. 

Many  other  authors  have  found  signs  of  constitutiorud  inferiority 
among  the  tubercuh^us.  A  Japanese  writer,  Iwai'  found  polymastia 
and  &u}>ernnmerary  nipples;  Itosohmo-  absence  of  the  lobule,  the  s(»- 
cjdled  *' jug-handle"  ear;  and  Holeomn^  says  that  he  observed  stigmata 
of  degeneration :  **  the  most  common,  as  well  as  the  most  striking  and 

^easily  observed,  are  various  malformations  of  the  pinna;  next  to  these, 
ill-formed   palates  and   gross  facial   asymmetries  abound/'     W.   C. 

iRiver^*  published  a  book  showing  that  certain  atavistic  tendencies  are 

llound  in  a  large  proportioji  of  consumptives,  notably  icthyosis,  nian- 

|€tnisni,  squint,  etc. 

The  asiheiiic  constitufirm ,  whi(  h  has  been  described  in  detail  by  Stiller, 
is  j^id  by  some  authors  to  l>e  predisposing  to  tuberculous  disease, 

iPtMiple  of  this  type  have  long  clicsts  and  necks,  winged  scapulre,  pro- 
trutjing  claA'icles  and  stMi-ond  rib,  and  \'ery  defective  and  h^'potonic 
musculature,  involving  ptosis  of  the  alidoniinal  viscera,  etc.    In  this 

•  country,  Joel  E.  Goldtwait^  has  arrived  at  the  conclusion  that  "the 

peongenital  viscerc*-ptotic,  the  carnivorous,  the  hyper-onto-mor]>h"  is 
ver\"  much  subjetl  to  tuberculosis. 

The  complexion  of  the  individual  also  has  lieen  considered  in  this 
regard.  Some  2*){M)  vears  ago  Hippocrates  said  that  blondes  are  more 
Jikely  to  develop  consuniptitju  than  lirunettes.    Recently  others  have 

*iiiaintained  the  same.  lied  hair  is  especially  said  to  be  predisposing 
by  Rivers,*  Bauer, ^  and  many  others.  S(.*hmidt  states  that  "  hair 
disharmony/' — bright  red  mustache,  with  dark  drown  hair  on  the 
head— is  found  in  exc*essive  proportion  in  patients  with  tuljenndous 

^peritonitis. 

These  anomalies  of  pigmentation  are  due  to  ethnic  inter-mixtures. 
We  have  seen  that  racial  jieculiarities  have  very  little  to  do  with 
tuberculous  infection,  excepting  in  so  far  as  to  the  length  of  time  a 
given  ethnic  niut  has  been  exposed  to  tubercle  bacilli  (see  p.  73)* 
Jut  many  writers  have  maintainerl  that  ctmsanguineous  marriages  arc 
predisposing  to  tuberculosis  in  the  offspring.  However,  a  more  recent 
autlior,  Herman  Lundborg/  found  that  races  that  a\'oid  intermixture 
are  more  or  less  immune;  and  wherever  racial  niiscagenation  is  intense 
die  tuberculosis  morbidity  and  mortality  arc  high.    This  does  not  hold 

*  Laooct.  1907,  2,  968. 

*  Wica.  kliti.  Wclinschr..  190H.  31,  790. 
»  Me<i,   Rtwird.    1915.  88,   iml, 

*  Tbreo  Clinical  Studies*  in  TiiU^^rculous!  PnMUapo.sitiun,  Lorwion,  i917;  Laiift^,  1921, 

jK  a  19. 

*  Bnatod  Med-  and  l^tirg.  Jour..   191fi.  175,  88, 

*  British  Jour.  Childrcu's*  Dia,.  1920,  17,  59. 
I '  Kutj^LitiitiijncUe  Di-^jKiaition  zn  inwrtm  KniiikheiU^ii,  Berlin,  1917,  p.  TA, 

^^^  •  8fi«tlBku  lilknrirUlHkiipotf^  IlEmcltingar,  1U20,  46>  73;  al^tr.  iu  Zi'iitraUil.  f.  Tn)M-Y- 


124  PHTHISIOGENESIS 

good  for  the  white  population  of  the  United  States  nor  will  those  who 
correlate  anthropological  with  demographic  data  anywhere  in  the 
world  agree  with  this  view. 

Other  anatomical  anomalies  are  those  pertaining  to  the  structure  of 
the  lymphatic  system.  Virchow,  and  later,  Cornet,  stated  that  certain 
individual  variations  in  the  lymphatic  system  render  infection  and  the 
subsequent  evolution  of  tuberculous  disease  easier.  Geddes^  also  main- 
tains that  the  venous  and  the  lymphatic  systems  are  of  defective 
development  in  the  tuberculous. 

Clinicians,  who  care  for  and  observe  thousands  of  cases  of  tubercu- 
losis have  not  noted  that  "stigmata  of  degeneration'*  are  more  common 
among  them  than  among  others.  Considering  that  tuberculosis  is 
extremely  widespread,  affecting  nearly  one-tenth  of  humanity,  it  is 
clear  that  among  tuberculous  patients  there  are  many  who  present 
stigmata  of  constitutional  inferiority.  But  it  cannot  be  truthfully  said 
that  they  j)reponderate.  Indeed,  it  appears  that  when  perfect  speci- 
mens of  physical  development  are  affected,  the  disease,  as  a  rule, 
pursues  a  very  malignant  course. 


PREEXISTINO  DISEASES. 

Disease  of  the  Respiratory  Tract.— Of  the  diseases  which,  at  one 
time  or  another,  have  been  considered  predisposing  to  the  develop- 
ment of  pulmonary  tuberculosis,  those  affecting  the  upper  respiratory 
tract  are  nearly  always  mentioned  as  preparing  a  favorable  soil  for 
the  implantation  of  tubercle  bacilli.  Thus,  we  occasionally  meet  with 
instances  of  bronchiectasis,  s>7)hilis,  actinomycosis,  and  cancer  of  the 
lungs,  and  chronic  pneumonia,  in  which  tuberculosis  is  implanted  at 
the  site  of  the  j)rimary  disease.  There  are  two  plausible  explanations 
for  these  phenomena:  In  most  cases  it  is,  in  all  probability,  an  old, 
dormant  tuberculous  lesion,  dating  back  to  childhood,  that  is  reawak- 
ened into  activity  by  the  intercurrent  disease,  assisted  perhaps  by  the 
reduction  in  the  vitality  and  resisting  powers  of  the  patient.  In  pneu- 
mokoniosis  the  foreign  particles  in  the  lung  tissue  are  said  to  produce 
local  ischemia,  obstruct  the  lymph  channels,  and  thus  prevent  ab- 
sorption, or  destruction,  of  any  tubercle  bacilli  that  may  be  brought 
HI  by  the  air  stream.  But,  as  will  l)e  shown  later  on  (see  p.  132),  there 
are  g(M)d  reasons  for  speaking  of  a  comparative  immunity  against 
tul)erculosis  by  j)ersons  affected  A\ith  the  just-mentioned  diseases. 
Heal  lobar  pneumonia  is  hardly  ever  followecl  by  pulmonary  tubercu- 
losis, and  in  most  cases  in  which  it  has  been  observed,  the  probabilities 
are  in  favor  of  the  primary  disease  being  acute  pneumonic  phthisis 
which  had  subsided,  then  pursuing  the  course  of  chronic  tuberculosis. 
Especially  is  this  true  of  ** apical  pneumonias'*  and  "basal  tubercu- 

»  Dublin  Jour.  Med.  Sci.,  1909,  128,  :«7. 
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losis/'  and  many  of  the  so-called  unresolved  pneumonias,  when  not 
empyemata,  have  been  tuberculous  from  the  start. 

Pleurisy.— Of  greater  importance  is  the  etiological  relation  of 
pleurisy  to  phthisis.  Of  course,  the  secondary  pleurisies,  those  occur- 
ring in  cases  of  intrathoracic  neoplasms,  cardiac  and  renal  diseases, 
have  no  significance  in  this  regard.  But  the  forms  of  acute  and  chronic 
pleurisy  which  had  formerly  been  considered  "  idiopathic,' '  appear  to 
be,  in  the  vast  majority  of  cases,  of  a  tuberculous  nature,  though  many 
are  undoubtedly  rheumatic. 

Strictly  speaking,  pleurisy  cannot  be  considered  predisposing  to 
pulmonary  tuberculosis,  because  it  is  in  itself  a  manifestation  of 
tuberculous  disease.  As  wiU  be  shown  later  on  (see  Chapter  XXVI),  it 
is  due  to  tubercle  bacilli,  and  indicates  that  the  acute  or  annoying 
manifestations  of  the  pathological  process  begin  in  the  pleura. 

Diseases  of  the  Upper  Respiratory  Tract.— Because  acid-fast  bacilli 
are  at  times  found  in  the  tonsils,  many  writers  have  argued  that  this 
gland  is  one  of  the  main  channels  of  entry  of  the  virus  of  tuberculosis, 
and  that  diseases  of  the  rhinopharynx  are  predisposing  to  tuberculous 
disease  of  the  lungs. 

Clinical  experience  is,  however,  not  in  agreement  with  this  view. 
The  fact  that  virulent  tubercle  bacilli  are  at  times  found  in  the  tonsils 
does  not  prove  that  they  can  pass  further  on  into  the  deeper  respira- 
tory passages  and  cause  local  lesions  in  the  lungs,  as  was  already 
shown.  Moreover,  it  is  exceedingly  rare  that  pulmonary  tuberculosis 
should  begin  with  an  acute  inflammatory  process  in  the  nose  and 
throat.  This  point  is  discussed  in  greater  detail  in  Chapter  XXX. 
On  the  whole,  it  may  be  stated  that  no  etiological  relationship  between 
acute  and  subacute  inflammatory  processes  of  the  nose  and  throat 
and  pulmonary  tuberculosis  has  been  found  to  exist. 

"Colds."— Clinical  observation  shows  clearly  that  exposure  to  cold, 
or  chilling  the  body,  very  often  precedes  the  onset  of  active  symptoms 
of  pulmonary  tuberculosis.  Of  course,  it  is  self-evident  that  chilling 
cannot  produce  tuberculous  disease.  But  when  we  bear  in  mind  that 
practically  everybody  has  tubercle  bacilli  in  some  part  of  the  respira- 
tor>'  tract,  we  can  readily  understand  that  the  changes  induced  by 
exposiu-e  to  cold  may  be  instrumental  in  preparing  a  favorable  soil  for 
the  reactivation  of  dormant  tubercle  bacilli.  A  large  proportion  of 
the  patients  in  whom  the  onset  of  tuberculosis  ^\as  marked  by  symp- 
toms of  pleurisy  state  distinctly  that  they  had  felt  well  until  exposure 
while  sea-bathing,  or  emerging  from  an  overheated  room  into  a  cold 
or  windy  atmosphere,  or  being  chilled  by  wet  and  cold  clothing.  In 
active  cases  of  tuberculosis,  complicating  pleurisy  is  very  frequently 
obser\'ed  after  exposure  to  the  vicissitudes  of  the  weather.  To  be  sure, 
we  are  in  the  dark  as  to  the  exact  pathological  or  biochemical  mechan- 
ism of  "catching  cold.-'  It  is  immaterial  for  our  purposes  whether  the 
primary  changes  in  the  affected  tissues  are  those  of  active  or  passive 
hyperemia,  as  has  been  supposed  for  a  long  time,  or  a  reflex  vaso- 
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ron^triction  and  iseheuiia,  as  has  been  found  experitneii tally  }>y  Mntld 
and  (jfant,^  or  the  more  recent  theory  of  Sehade,"  that  fuiK-tioiial 
distnrliances  in  the  cells  of  the  tissues  of  a  eoltoidal  character,  are 
resp<vnsihle.  No  observant  clinician  has  failed  to  be  impressed  with 
the  fact  tliat  a  large  proportion  of  known  tuberculous  patients  are 
distinctly  harmed  by  exposure  to  cold,  or  chilling  of  the  body,  and 
many  who  did  not  consider  themselves  sick  at  all,  l)i*gan  to  slunv 
symi>ti»ms  of  tuberculosis  soon  after  exposure  and  chilling.  It  is  clear 
that  in  the  latter  class  of  teases,  of  which  we  nun^t  many,  tubercle 
bacilli  were  present  in  the  tlmracic  organs,  esjjecially  the  lungs,  glands, 
auil  pleura.  But  tlie  chihing  is  liere  the  exciting  cause,  reactivating 
fh>rmant  lesions  which  had  given  no  trouble  l)efore.  On  this  pmnt 
many  re<*ent  writers,  notaldy  Sticker*^  Mohr,*  Aufrecht,^  Keysser,*^ 
Kansome,^  and  many  others  agree.  It  is  unfortufiate  that,  abs(»rbed 
in  bacteriology,  we  are  apt  to  underestimate  the  pre<lisposing,  and  often 
the  exciting  element  of  exfwsure  to  the  vicissitudes  of  the  weather  in 
the  etiology  of  tubcrcidous  disease  of  the  lungs. 

There  is  one  point  to  be  remenil^ered  by  physicians  in  this  n>nnt*C' 
tion.  WTien  reactivating  d(»rmant  tuberculosis  of  the  lungs,  exposure 
does  not  produti*  symptoms  of  the  ''common  ctjid''  suc^i  as  those  of 
coryza,  rhinopharyngitis,  tonsillitis,  etc.  The  symfitoms  following 
ex|x»surc  in  these  cases  are  tliose  of  incipient  tulierculosis,  such  as 
cough,  fever,  etc,,  and  wht^n  the  pleura  is  involved,  which  is  very 
frefiuently  the  case,  symptoms  of  pleurisy  are  at  once  manifest. 

Chronic  Bronebial  and  PulznoEary  Diseases.— dinical  exf>erience 
has  shown  conclusively  that  clironic  ihseases  of  the  l)ronchi  and  lungs 
are  not  predisposing  to  tid>erculosis.  The  notion  of  some  patients,  and, 
at  times,  of  ]jhysicians,  that  a  **  neglected"  brimchial  catarrh,  asthma, 
pulmonary  emphysema,  etc.,  is  at  any  time  lia})le  "to  turn  into  con- 
si  i  m  p  t  i<  J  n  * '  si'^n  I  s  t  o  be  u  n  f o  1 1  ndet ! .  T<  1 1  >  e  su  re ,  t  here  a  re  m  a  n  \'  pii  t  ic  n  t  s 
who  have  coughed  for  months  or  years  behire  they  have  been  proncnniced 
tuberculous,  but  the  cough,  expt^'tt)ratirm,  dyspnea,  etc.,  were,  in  these 
eases,  due  to  quit^scent,  or  even  active,  but  unrecognized,  tuberculosis. 
WTiat  is  called  chronic  bronchitis,  is  iti  most  cases  secondary  to  cardiac 
or  renal  disease.  As  will  he  shown  later  nn  (six^  (liapter  XXX),  there 
is  ample  evidence  to  the  effect  that  pulmonary  emijhysema  and  asthma 
are  only  rarely  followed  by  tubfTculosis.  Excerptions  that  may  lie 
mentioned  arc  tlie  emphysematous  forms  {)f  fibroid  j>litlusis,  which  are 
due  to  the  inhalation  of  certain  kinds  (*f  dust,  especially  in  miners  ejf 
silica  and  certain  metals,  notal>ly  ct>pper  ami  tin,  also  in  garment 
workers,  furriers,  rag-pickers,  etc. 

>  Jtjur.  Med.  Rc«^-arrli,  1WI9,  40,  55. 

»  Mikaeht-n,  mo<L  Wrhns^hr,  IUI9,  66.  1021;  1920.  6t,  440. 

*  Erkm*liiinRskrarikhdtc'Ti  und  K»iptJe8*'hadi?n.  BitUh,  IIU*^,  pp.   141,  197* 

*  Iti  Mohr  und  Staohf^liTf  a  Haridlnich  d.  inn,  Medium,  1912>  4,  759. 

*  Ztachr  f,  AcTiU.  FortbUa..  If)  17.  14,  574. 

*  Ztsthr.  f.  Buneolnnic.  ltH3.  6,  421,  456, 
T  Lanoet,  1888,  1,  762. 
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IMseases  of  the  Heart  and  Bloodvessels. -The  small  heart  seen  in 
a  UiT^v  proportion  of  tul>ereii!ous  patients  lias  sii^^ested  that  there 
nmy  be  an  etiolofjieal  relationship  l^etwet^n  tuherculosis  and  the  size, 
capacity  and  thickness  of  the  walls  of  this  orp:an.  Many  authors  n>n- 
sider  a  cfmgenital  hypoplasia  of  the  cardiac  muscle  a  ]}rcreqiiisite,  or 
at  least  a  predisposing  factor,  in  tuberculosis.  Moreover,  with  an 
h\7>ertrophied  heart,  active  tuberculosis  of  the  lun^^s  is  exr^ccdingly 
rare.  The  reason  for  this  phenomenon  is  given  as  follows:  Conditions 
of  the  heart  which  produce  oligemia  of  the  lung  seem  to  favor  the  devel- 
opment of  tuberculosis,  and  this  is  perhajis  best  illustrated  by  the 
fact  that  nt»arly  all  who  have  congenital  heart  disease,  pulmonary 
stenosis,  suffer  from  and  succumb  to  tuberculosis.  On  the  other  hand, 
diseases  of  tlie  heart  which  profluce  ctmgestion  and  plethora  of  the 
pulmonary  bloodvessels,  as  is  the  ease  in  mitral  stenosis,  are  antagonis- 
tic to  tuberculosis.  The  fact  that  tuberculosis  is  very  rare  in  patients 
with  mitral  stenosis  favors  this  view.  The  clinical  aspects  of  this 
problem  are  discussed  in  Chapter  XXX. 

Acute  Infectious  Diseases.  -It  has  rc|H*ate<lly  heen  observed  that 
the  endemic  contagious  tliseases,  like  measles,  scarlet  fever,  whoopiiig- 
("oiigh,  diphtheria,  etc.,  are  often  fol!fn\ci!  by  phtliisis,  and  in  infants 
antj  children  tuberculous  l>roneho])ncum<inia  is  frc(iucntly  a  sccjuci  of 
measles  and  whooping-cough.  This  heightened  predisposition  may 
be  explained  as  dejienrling  on  the  general  ihsturbance  in  health  caused 
by  the  fever,  catarrh  of  the  rcsjjiratory  passages,  etc..  which  reriuce 
the  resisting  power  and  prcHhice  a  soil  favimible  for  the  activation  of 
dormant  foci  of  tubercle  bacilli,  or  favor  new  infections.  Tliese  diseases 
are  accompanied  to  a  great  extent  by  irritation  f>f  the  mucous  mem- 
branes and  defects  in  the  epithelium  w  hich  facilitate  the  entrance  of 
the  bacilH,  so  that  infection  of  the  rcspirattjry  passage.*s  is  particularly 
favored.  The  influ<*nce  of  measles  and  \\  hooping-cough  ukiv  be  purely 
tnechanieal;  fits  of  violent  cough  are  liable  to  rupture  tubcrcuhms 
glands  in  the  chest. 

In  children  tubercidcnis  bronch<Jpneurnonia  is  very  frequently  oli- 
servecl  tf>  folhm-  an  attack  of  measles.  In  adults  our  experience  liatl 
been  limited  till  the  epidemic  ^\hich  broke  out  in  various  cain[)s  in 
which  rniter!  States  soldiers  were  stationed  during  1917-18,  Among 
0^5  cases  of  measles  in  soldiers  it  w  as  found  tliat  1 7^^,  or  2.91  per  cent., 
had  develo|>ed  active  tuberculosis,  (icnrgc  F.  Hushncll^  is  inclined  to 
the  opiniori  that  the  measles  reactivated  latent  tuberculous  foci,  though 
he  believes  that  it  is  prtjl>able  that  the  Tmmhcr  of  really  tuberculous 
case5  was  less  than  the  above  figures  would  indicate.  Some  (*f  these 
cases  elapsed  as  tuberculous  were  rather  cases  of  unresolvcfl  pneumonia. 
But*  on  the  other  hand,  he  has  no  doulit  that  all  cases  of  tuberculosis 
reac^livated  by  measles  had  been  detected  at  the  first  examination  of 
these  soldiers.    This  may  be  considere<l  an  experiment  on  a  large  scale 

*  Jour,  Am,  Med.  Atxsn,,  1"J18.  70,  1823. 
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which  tends  to  show  the  influence  of  measles  on  the  incidence  of 
tul)erculosis. 

That  these  diseases  may  be  strong  predisposing  factors  to  tubercu- 
lous infection  and  the  extension  of  existing  tuberculous  disease,  was 
shown  from  another  vieA^-point.  "Allergy,"^  or  the  altered  reactivity 
of  the  organism  to  tuberculin,  is  apparently  dependent  upon  the  fact 
that  the  body  has  produced  antibodies  which  counteract  the  effects  of 
tuberculous  toxemia,  and  is  diminished  in  intensity,  or  disappears 
altogether,  during  an  attack  of  measles.  We  then  have  "anergy," 
which  indicates  that  resistance  to  infection  has  diminished,  just  as  in 
far-advanced  j)hthisis  for  a  short  period  before  the  fatal  termination,  in 
miliary  tuberculosis,  etc.,  when  all  defensive  powers  have  failed.  Von 
Pirquet  has  named  this  state  "  anergic,"  i.  e.,  non-reacting.  He  assumes 
that  the  measles  process  occupies  the  antibodies  which  are  needed  for 
the  repulsion  of  the  tubercle  bacilli  present  in  the  body.  During  this 
unj)rotected  period  the  tubercle  bacilli  can  grow  and  pass  through  the 
necrotic  walls  of  a  caseous  gland,  or  sec*ondary  diseases  can  also  occur, 
because  now  the  circulating  tubercle  bacilli  can  find  favorable  condi- 
tions where  at  other  times  they  would  have  been  destroyed.  He  draws 
an  analog^'  between  this  condition  and  the  condition  favoring  the  prog- 
ress of  tuberculosis  in  the  adult — general  debility  due  to  malnutrition, 
overwork,  or  any  other  condition  robbing  the  body  of  its  natural 
defences. 

Influenza.— The  connection  l>etween  influenza  and  phthisis  is  even 
less  clear.  During  the  great  pandemic  of  influenza  in  1891  it  was 
observed  that  the  mortality  was  increased,  and  similar  observations 
had  been  made  before.  Arthur  Ransome^  called  attention  to  the 
jxTiodic  w  aves  in  the  death-rate  from  phthisis  in  England  and  Wales, 
and  noted  faint  indications  of  a  rise  in  18a^,  18G6,  1878  and  1890. 
Bulstnxle.  in  referring  to  these  rises  in  the  mortality,  pointed  out  that 
there  was  an  outbreak  of  influenza  in  1855  which  might  possibly  ac*c*ount 
for  the  increase  in  tul)erculosis  at  that  time.  But  in  1866  the  cotton 
famine  accounts  for  it  much  better.  During  1890-91-92,  and  again 
in  1899-19(K),  the  mortality  from  phthisis  increased  as  a  concomitant 
to  epidemics  of  influenza.  As  Newsholme*  points  out,  the  experience 
of  1917-18  was  the  third  occurrence  in  recent  years  of  this  coincidence, 
and  there  can  be  no  doubt  that  influenza  is  a  most  dangerous  complica- 
tion of  puhnonary  tuberculosis.  But  during  the  two  years  following 
the  epidemic  the  tuberculosis  mortality  declined  in  England.  During 
the  epidemics  of  influenza  in  the  United  States  in  1918-1919, 1  observed 
that  those  who  recovered  showed  no  tendency  to  develop  phthisis, 
unless  they  had  tul)erculous  lesions  before  the  attack  of  influenza.  As 
will  l)e  shown  elsewhere  (see  Chapter  XXX),  when  a  tuberculous 
person  is  stricken  with  influenza,  the  outlook  is  not  invariably  bad. 

'  Sec  von  Pinjucft,  AUergie,  Ericchni88i>  d.  inu.  Med.  u.  Kinderheilk.,  1910,  6,  459. 
'  Tr.  Epidemiol.  iSoc.,  Loudon,  24,  p.  252. 
>  Lancet.  1917,  8,  59L 
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Typhoid  Fever.— Typhoid  fever  also  has  been  considered  as  predis- 
posing to  phthisis  because  of  the  rather  high  proportion  of  consumptives 
who  give  a  history  of  having  passed  through  an  attack  of  it.  Recently, 
Charles  E.  Woodruffs  has  discussed  the  subject  in  great  detail  and 
arrived  at  the  conclusion  that  typhoid  fever  heads  the  list  of  predis- 
posing causes  of  tuberculosis.  The  fact  that  diu'ing  recent  years  the 
mortality  from  tuberculosis  and  from  typhoid  has  been  declining  at 
almost  the  same  rate  is  considered  a  strong  argument.  "The  three 
diseases  which  seem  to  be  most  frequently  followed  by  tuberculosis 
of  the  lungs — measles,  whooping-cough,  and  typhoid — ^are  all  compli- 
cated with  bronchitis." 

There  appears  to  be  a  lack  of  evidence  in  support  of  these  conten- 
tions. The  fact  that  the  mortality-rates  from  typhoid  and  phthisis 
nm  parallel  does  not  prove  that  the  same  cause  is  operative  in  both 
cases.  The  somewhat  excessive  number  of  consumptives  who  have 
a  history  of  typhoid  does  not  convince  in  this  direction.  It  is  well 
known  to  clinicians  that  acute  tuberculosis  very  often  simulates 
typhoid  in  a  striking  manner,  and  with  all  oiu*  diagnostic  methods  it  is 
often  very  difficult  to  differentiate  the  two  diseases.  In  many  cases  of 
alleged  t>T)hoid  preceding  phthisis  I  have  been  convinced  that  it  was 
an  acute  exacerbation  of  latent  tuberculosis  which  was  mistaken  for 
tj'phoid,  just  as  many  attacks  of  "  grippe"  are  in  reality  acute  exacerba- 
tions of  chronic  or  mild  forms  of  phthisis.  Typhoid  fever,  like  most 
other  febrile  diseases,  may,  however,  activate  latent  phthisis,  which 
might  not  have  taken  an  acute  or  subacute  course  otherwise.  But 
under  the  circumstances  we  cannot  consider  typhoid  per  se  as  predis- 
posing to  tuberculosis. 

OCCUPATION. 

Of  the  factors  which  have  been  mentioned  as  predisposing  to,  or 
at  times  activating,  dormant  tuberculosis,  the  character  of  the  occu- 
pation of  the  patients  has  been  given  considerable  attention  by  many 
^Titers.  Considering  the  important  industrial,  sociological,  and  eco- 
nomic bearings  of  this  problem,  it  is  clear  that  there  have  been  quite 
some  differences  of  opinion  as  to  the  dangers  of  certain  occupations 
in  this  regard.  John  Brownlee,  a  rational  statistician  and  demographer, 
says:  "With  regard  to  the  influence  of  occupation,  a  note  of  warning 
may  perhaps  be  sounded.  The  whole  field  is  a  very  difficult  one,  and 
the  interpretation  of  the  figures,  unless  the  greatest  care  is  exercised 
in  draining  deductions,  not  less  dangerous  than  the  interpretation  of 
the  Holy  Scriptiwes." 

The  main  difficulty  is  that  statisticians  commonly  take  the  rough 
figures  from  the  death  reports  and  calculate  the  coefficient  of  mortality 
according  to  the  occupations  of  the  decreased,  without  inquiring  how 
long  the  deceased  had  been  working  at  the  given  occupations.    Many 

»  Am.  Med.,  N.  S.,  1914,  11,  17. 
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people  suffering  from  chronic  phthisis  change  their  occupations,  and 
after  death  the  last  occupation  is  registered,  while  the  one  that  may 
really  be  responsible  for  the  reactivation  of  the  disease  is  not  mentioned. 
The  process  of  social  selection,  which  is  very  pronounced  in  this 
respect,  is  usually  not  considered.  Thus,  as  has  been  pointed  out  by 
(^obbett,  hotel  servants  in  England  show  a  very  high  tuberculosis 
mortality.  Some  would  be  inclined  to  attribute  it  to  their  indoor  life, 
as  well  as  to  their  proclivity  to  drink  alcoholic  beverages  excessively. 
But  others  working  indoors,  in  the  garment  industries,  for  instance, 
have  not  an  excessive  tuberculosis  mortality.    No  doubt  there  is  a 
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Fio.   19. — MortiUity  from  pulmonary  tuljcroulosis,  1900-1902  in  certain  occupations  in, 
England  and  Wales.     (Brownlee.) 

process  of  social  selection  going  on.  Occupations  which  do  not  require 
excessive  muscular  exertion  are  likely  to  attract  the  weakly  and  the 
sick — among  them  many  with  latent  or  quiescent  tuberculosis.  For 
this  very  reason  policemen  are  less  liable  to  develop  tuberculosis — only 
strong  men  are  taken  into  the  service. 

Another  illustration  is  brought  by  Brownlee.^  After  the  age  of 
thirty-five,  the  mortality  from  phthisis  among  persons  included  in  the 
class  of  commercial  clerks,  and  in  the  class  of  carmen,  carriers,  etc.. 


*  An  Investigation  into  the  Epidemiology  of  Phthisis  in  Great  Britain  and  Ireland, 
London.  1918.  p.  15. 
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are  practically  identical  with  the  mortality  of  males  in  general.  Before 
this  age  there  is  considerable  excess  of  phthisis  among  carmen,  etc. 
It  is  hardly  likely  that  these  variations  are  to  any  extent  occupational. 
It  is  much  more  probable  that  the  occupations  have  been  originally 
selected  for  reasons  of  physical  fitness,  or  the  reverse.  This  is  con- 
firmed when  phthisis  mortalities  among  commercial  travelers  are  con- 
sidered. In  this  case  the  mortalities  from  phthisis  are  practically 
identical  throughout  the  general  population,  though  on  a  slightly  lower 
level.    As  conunercial  travelers  are  largely  chosen  from  the  clerk  class. 


-- — — *^"*       Coal  Miners 
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Fi«.  20. — Mortality  from  pulmonary  tuberculosis  1900-1902  among  miners  in  England 

and  Wales.     (Brownlee.) 

it  would  seem  to  be  indicated  that  the  fit  are  put  upon  the  road  and 
the  unfit  kept  upon  the  stool. 

Occupations  may  predispose  to  tuberculosis  by  the  dust  created, 
and  which  the  workers  are  compelled  to  inhale,  while  working  at  the 
industry';  by  dangerous  fumes  or  odors  emanated  from  the  material 
used;  and  also,  as  we  shall  see  later  on,  by  keeping  the  workers  in 
unclean  factories  and  mills,  paying  them  low  wages,  etc.,  all  of  which 
reduces  their  vitality  and  resisting  powers. 

Dost  as  an  Etiological  Factor  in  ^e  Evolution  of  Phthisis.— Because 
pulmonary  tuberculosis  has  been  considered  a  disease  caused  mainly 
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by  inhalation  of  the  virus,  dust  has  been  mentioned  as  an  etiological 
factor  by  writers  on  the  subject  for  centuries.  In  nearly  all  treatises 
on  tuberculosis,  or  on  occupational  diseases,  it  is  never  omitted  to 
state  emphatically  that  persons  pursuing  occupations  at  which  they 
are  exposed  to  the  inhalation  of  mineral,  metallic,  vegetable,  or  animal 
dust  are  more  likely  to  contract  tuberculosis,  and  die  from  it,  than 
others.  A  few  figures,  culled  from  Frederick  L.  Hoffman's  recent 
monograph,^  will  supply  drastic  illustrations  of  the  great  dangers  of 
contracting  tuberculosis  of  those  exposed  to  the  inhalation  of  certain 
kinds  of  industrial  dust.  During  1908  and  1909  the  proportionate 
mortality  from  pulmonary  tuberculosis  in  the  United  States  Registra- 
tion Area  was  14.9  per  cent  of  all  deaths  among  all  occupied  males, 
and  only  8.7  per  cent  among  farmers,  planters,  and  farm  laborers. 
Among  workers  exposed  to  metallic  dust,  it  was  21  per  cent;  among 
engravers,  31.1  per  cent;  among  printers,  lithographers,  and  pressmen, 
29.5  per  cent;  among  tool  and  cutlery  makers,  24.1  per  cent;  among 
jewelers,  17.8  per  cent;  among  iron  and  steel  workers,  14.9  per  cent. 
Those  working  in  industries  exposing  them  to  the  inhalation  of  certain 
kinds  of  mineral  dust  are  even  more  menaced  by  tuberculosis:  21.3 
per  cent  of  the  workers  at  these  industries  succumbed  to  this  disease; 
potters,  34.6  per  cent;  glass-blowers,  32.1  per  cent;  marble  and  stone 
cutters,  30.7  per  cent;  plasterers,  16.7  per  cent;  brick  and  tile  makers, 
12  per  cent;  coal  miners,  9  per  cent.  Similar  statistical  evidence  is 
available  for  other  countries,  i\otably  England  and  Wales,  Australia, 
Germany,  France,  etc. 

Menacing  Kinds  of  Dust.— From  the  few  figures  just  brought 
together  it  is  evident  that  not  all  kinds  of  dust  are  etiologically  related 
to  pulmonary  tuberculosis.  Among  coal  miners  tuberculous  phthisis 
is  relatively  uncommon,  though  they  undoubtedly  inhale  large  quan- 
tities of  mineral  dust,  which  almost  invariably  reaches  the  deeper 
respiratory  passages,  and  remains  there,  as  is  evident  from  the  fre- 
quency of  pneumokoniosis  among  them.  Kuban,  as  far  back  as  1863, 
drew  attention  to  this  fact  and  said  that  in  France  "coal  dust  is  unable 
to  cause  i)ulm()nary  tuberculosis,  or  even  to  favor  the  evolution  of  this 
disease."  In  England,  Oliver  shows  that  the  same  condition  prevails, 
and  Brow  nice  says  that  **  phthisis  is  a  comparatively  uncommon  disease 
among  coal  miners.'*  Xewsholme  brings  evidence  to  the  effect  that 
coal  miners  in  Derby  and  Nottinghamshire  stand  high  on  the  list  as 
to  expectation  of  life,  l>eing  only  surpassed  by  farmers,  agricultural 
laborers,  teachers,  etc.  In  the  United  States  available  evidence  is  to 
the  same  effect.  Uarr,  whose  experience  among  miners  in  the  largest 
coal  mining  towns  in  Southern  Illinois  extended  over  twenty-five  years 
said  that  **  bituminous  coal  miners,  while  actively  engaged  in  their 
occupation,  are  practically  immune  from  tuberculous  disease."  He 
inquired  among  600  practising  physicians  in  the  c*oal  mining  towns  of 

»  Mortality  from  Respiratory  DiscaHcs  in  Dusty  Trades,  Wa^hingtoa,  1918- 
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this  country  and,  out  of  some  200  replies  received ,  about  75  per  cent 

sustained  the  point  of  view  that  *"  during  active  service  in  his  o(*eupation 
the  bituminous  c*oal  miner  is  innnune  to  tuberculosis,  wholly,  or  in 
[part."  The  reservation  ** during'  active  service/*  of  course,  indicates 
that  the  immunity  is  liinited,  Ix^cause  tuberculous  persons  leave  the 
mines.  But  available  evidence  seems  to  show  that  tuberculosis  is  not 
excessively  common  among  coal  miners,  despite  the  fact  that  coal  dust 
penetrates  the  deep  respiratory  passages. 

More  noteworthy  is  it  that  street-s%veepers  and  coachmen,  in  spite 
of  exposure  to  excessive  inhalation  of  dust,  are  not  excessively  h'able  to 
phthisis.  Cornet  concluded  from  tliis  fact  that  the  dangers  of  tuber- 
culous infec^tion  in  the  street  are  niL  Somnierfefd  1ms  shown  that  in 
Berlin  the  street-sweepxTs  have  only  half  the  rate  of  mortality  fmm 
phthisis  when  compared  with  the  mortahty  of  the  working  classew  in 
that  city.  In  New  York  City,  where  several  years  ago  considerable 
agitation  was  made  in  favor  of  protecting  the  street-sweepers  against 
an  excessive  morbidity  and  mortality  from  tuberculosis,  statistics  have 
not  borne  out  these  ctmtentions.  Htjfrmait's  statistics,  gathered  for 
a  monograph  on  the  excessive  mortality  frf»m  consumption  in  ocTupa- 
tions  exposed  to  municipal  and  general  dust,  show  clearly  that  **the 
recorded  mortality  fr<jin  corisinnption  among  men  in  this  einj>loyment 
is  not  decidedly  excessive.** 

Anotlier  kind  of  dust  which  is  apparently  harmless  in  regard  to 
phthisiogenesis  is  limestone,  and  also  plaster  of  Paris.  In  England 
it  has  been  found,  according  to  Collis/  that  masons  in  districts  where 
limestone  is  worked  do  not  sutfer  from  j>hthisis  in  excess,  while  masons 
in  districts  where  sandstone  is  worked  are  peculiarly  liable  to  succumb 
to  tliis  disease,  and  have  a  shorter  prospect  of  life.  Halter  and  (iarb 
have  recorded  the  same  to  be  a  fact  in  Germany,  and  Fisac^  reports 
that  in  Spain  the  workers  in  quicklime  and  plaster  of  Paris  are  inmxune 
to  tid>ercuIosis  desjiite  the  fact  that  they  live  in  squalid  4twellings,  and 
are  underfed.  He  believes  that  their  immunity  is  due  t**  the  inliaiation 
uf  dust  containing  lime.  Hoffman''  brings  consi<lerable  evidence  to 
this  effect  from  among  the  workers  in  lime  in  the  United  States, 
Se%-eral  writers  have  suggested  the  utilization  of  lime  in  the  therapeutics 
of  tuberculosis. 

Meets  o!  Intialed  Dust  on  the  Pulmonary  Tissue,  — Barring  the  few 
kinds  of  dust  just  mentioned,  it  aj>]>ears  that  the  inhalation  of  dust 
is  a  strong  pre*:hsposing  factor  in  the  evolution  of  tuberculous  lung 
disease.  In  considering  the  menace  of  dust  it  must  first  l)e  taken  into 
consi<leration  that  nature  has  placed  many  barriers  in  the  way  of  even 
fijie  dust  entering  the  deep  respiratory  {passage  with  the  inspired  air 
(see  p.  50);  even  when  reaching  the  mucijus  membranes  of  the  bronchi 
and  lungs  the  latter  are  not  very  tolerant  of  foreign  bodies,  and  most 

'  Public    Ht'Bltk     1915,    28,    252.     292. 

*  Rev.  de  hyg.  de  tuberc.  1909.  6,  No.  54. 

•  Loe.  cit.,  p*  217. 
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of  it  is  soon  expelled  with  the  cough  and  expectonitioii  whicli  it  pro- 
vokes. However,  Morit?;  fouiul  that  the  sensibility  of  the  tiiucous 
niemt>rane  of  the  respiratory  tract,  from  tlie  nose  to  the  traehcu*!,  is 
redneeil  in  |>ersons  working  as  grinders  in  a  steel  fjntory  in  (lerrnany. 
I>arge  masses  of  metallic  dust  crmld  he  seen  lying  t>ii  the  vnc^al  efmls 
and  the  mucims  membrane  of  the  trac^iea  without  pnjvoking  cough 
to  expel  it.  For  this  reason  some  thist  remains^  and  it  is  takeu  l>y  the 
iyuiph  ehanuels  and  earrie<l  farther  on.  But  after  persistent  deposits 
of  (bist  in  the  alveoli,  the  irritation  it  j>rodnces  cx(  ites  a  reactive 
inHannnation,  cltigs  the  lymph  channels,  and  lowers  tht^  resisting 
pcmers  of  the  invaded  lung,  prej>aring  the  soil  forthedej}Osit  of  tubercle 
bacilli  which  may  thrive  in  defective  tissues.  The  glamis  <^f  the  lungs 
normally  act  as  filters  which  retain  the  dust  brought  in  by  inha!ati<m, 
but  if  new  ilt'jiosits  are  repeatedly  brought  into  these  glands,  they  are 
nltiniately  damaging  to  the  structure  and  fnnetion  r>f  the  lung,  impair- 
ing the  glands  as  filters. 

On  the  other  hand,  liubarseh^  is  of  the  opinion  that  chugging  of  the 
pulmonary  lym|)liatics  by  coal  ilust  is  jmnentive  (»f  tuljcrculosis  fitr 
anotlicr  reason.  The  devitalizt*d  tissue  is  a  p(*or  si>il  for  the  growth 
of  the  uiieroorganisms.  Then,  bearing  in  mind  that  extension  of  tuber- 
culous lesions  in  the  lungs  commonly  takes  place  along  the  lymph 
channels,  it  is  clear  that  when  these  are  dainaged  and  cloggeri.  they 
j>revent  the  extension  of  the  patlu»logieal  process.  He  p4»iuts  out  that 
the  prf>t*ess  is  thus  purely  mechanical,  and  not  bioehemicaL  In  a  cer- 
tain coal  region  where  he  found  that  the  miners  show  only  one-half 
the  tulHTCulosis  n)ortality-rate  when  comfmred  with  the  general  popu- 
lation, this  is  only  true  of  imhiKuiary  tuberculosis.  Tubercultjsis  of 
tlie  bones  and  joints  is  just  as  frt^iuent  ann>ng  them  as  among  others. 

This  may  be  true  of  piieumokoniosis  j)rotiueed  by  coal  dust*  But 
in  the  ease  of  other  forms  of  <lust,  other  factors  are  at  work.  In  some 
cases  the  mechanical  factor  is  again  responsible,  while  iti  others  we 
have  recently  Iteeii  convincetl  that  l)iochemical  reactions  take  place. 
Collis,-  inhis'*Milroy  lectures  of  1015,"  as  well  as  the  exi>erimental  in- 
vestigations of  Mavrogordato,-  the  statistical  investigations  of  Brown- 
lee,  Hoffman,  and  i>thers,  have  shown  that  the  most  dangerous  ^iust 
is  that  containing  crystalline  siliciu  The  same  is  true  to  a  certain  degree 
of  metallic  ilust,  excepting  perlui]>s  iron  dust.  As  tt>  why  coal  dust, 
lime,  plaster  of  Paris,  etc.,  should  be  harmlt^ss  in  this  regard,  while 
flint,  slate,  tin,  a>pper.  etc,,  do  promote  the  development  of  pulmonary 
tulxTcuhisis,  has  not  been  exjilained  satisfactorily.  ExptTimeutal 
investigations  of  Mavn»g(irdato  tent  Is  to  show  that  it  mainly  tlepends 
on  the  i>ri»mptiiess  witli  wliieh  various  kinds  of  dust  are  eliminated 
from  the  lungs.  It  appears  that  dust  entering  the  lungs  excites  an 
inflanmnition  resulting  in  sheddiiig  of  epitlielial  cells  lining  the  air 

»  Ztsrhr.  f.  Aerstl,  ForthilckiuK.  UMH.  IB,  m. 

*  Public  H<-ftUh.  n)l5,  28,  252.  292;  29,  54. 

•  Jour,  of  Hygiciii?,   19  iH.  17,  4att. 
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iges.  These  cells  pick  up  the  dust  and  remove  it  promptly  in 
taides  of  certain  kinds  of  dust,  as  coal  flust;  while  in  the  case  of  other 
kinds,  as  Hint,  or  cpiartzite,  this  process  *>f  eHrnination  is  slfm%  or  want- 
ing, and  the  foreign  Ixnlies  remain  witliin  the  hin^s  for  months.  Experi- 
menting with  htnip  hiack  and  pulverized  ^lass,  CorjKT^  fouml  tltat  glass 
inhalerl    by  gninea-|>igs  has  ii  markedly'  accelerating  influence,  while 

Jarup  black  has  a  retarding  effect. 

Recent  investigations  have  revealeil  another  important  point.     It 

|mpi>ears  lliat  tlie  process  is  not  entirely  mechanicaK  hut  that  bio- 
cliemical  phenomena  phiy  an  even  more  important  role.  It  has  been 
sho\iTi  that  dust  inhalation  is  dangerous  in  proportion  to  the  amount 
of  quartz,  or  silica,  it  contains.    Bnt  ?hildane  found  that  despite  the 

[fact  that  shale  contains  as  much  as  35  per  cent  of  silicates  (hut  not 
ystalline  si!ica)  it  does  not  indtue  ]>htliisis  when  inhaled  for  years  by 

'miners  in  England.  Likewise,  Hrownlee  found  that  the  phthisis  mor- 
talities among  lead,  iron,  and  coal  miners  reaches  its  maximum  between 

-the  ages  of  fifty-five  and  sixty-five  years,  or  ten  \ears  later  than  that 

^found  among  silica  workers,  or  males  in  general.  With  coal  miners, 
among  whom  phthisis  is  a  comparatively  nnconnnon  disease,  it  is  at 
this  age  that  the  only  approach  to  the  level  of  the  mortality  among 
males  in  general  is  marie.     Among  ironstone  miners  there  is  about 

-twice  the  mortality  of  the  coal  miners  at  this  age,  an<l  among  lead 
miners  about  four  times.  He  fiiuls  that  while  there  is  v^ry  little  phthisis 
during  early  age  among  tlie  general  poj)ulation,  there  is  also  very  little 
among  the  miners,  whereas,  wherever  early  i>hthisis  is  common,  it  is 
also  common  among  miners.     On  the  other  hand,  Collis*  points  out 

bthat  a  form  of  tuberculosis  with  an  age  incidence  confcvrming  t(*  Brown- 
lee*s  middle-age  type  is  extraordinarily  prevalent  among  those  who 
inhale  dust  of  silica  but  not  any  other  materiah    Those  masons  and 

jquarr\Tnen  who  w^ork  freestones  snHer,  but  not  those  who  work  lime- 

fstones;  makers  of  silica  suffer,  but  not  makers  t»f  ordinary  bricks; 
men  who  grind  metal  articles  on  sandstone  wheels  suffer,  but  not  those 
who  grind  on  carborundum  i>r  emery  wheels;  men  who  crush  Hint  into 
fine  flour  suffer,  but  not  those  who  crush  emery  or  glass;  miners  who 
work  mineral  veins  of  tin,  gold,  or  leail  found  in  quartzite  **  country 
rot*k"  suffer,  but  not  those  where  country  rock  is  of  slate,  or  uther 
non-silica  material. 

In  order  to  prcxhit^e  its  deadly  effect^  silica  nuist  be  present  as  uncom- 
bined  SiOa;  if  it  exists  as  a  silicate,  e,  {f.,  in  clays,  the  dust  is  not  thus 

.harmful.  Tollis  suggests  the  following  explanation  why  silica  dust  pre- 
'disptises  to  lung  disease:  The  chemical  similarity  between  silica  and 
earix»n,  as  shown  by  their  pnjximity  in  the  ptTiodit*  table,  and  their 
tendency  to  form  colloifl  cMunpoumls  may  be  the  determiniug  factor, 
permitting  silica  to  rei>lace  cari*on  in  the  colloirl  ctunplex  of  living 
protoplasm  with  the  formation  of  new  tissue,  the  tissue  of  the  silicotic 
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nodule  which,  !»s  Wii t kins- Pitch fimi  has  pointed  out,  h  hrstolo>:iea!ly 
so  snggestive  of  filirosareomatoiis  growth.  Collis  thus  suspet-ted  that 
the  process  known  as  **  silicosis'*  is  effective  in  prcxlucing  a  ilcfinite 
chemical  reaction  in  hiiig  tissue  which  renders  tliem  a  reafly  prey  to 
the  tnljcrcle  bacilli. 

]\[orc  recent  iiivestigatit>ns  l>y  W.  E.  (ive^  liavc  con  finned  the  sus- 
picions that  Inocheniicai  reactions  are  responsilile  for  the  development 
of  tubercle.  To  begin  with,  Gye  and  Cramer  found  that  the  tetanus 
haciili  are  pathogenic  only  when  intro<!ueed  into  the  body  together 
with  silica.  If  the  soil  in  which  the  bacilli  arc  carried  does  not  contain 
soluble  calcium  salts  of  hydrated  sohible  siiitua,  tetanus  l>acilli  are 
harmless.  They  founil  that  mice  are  sensitized  tu  tetanus  with  silicic 
acid.  Pursuing  along  the  lines,  Gye  and  Kettle  have  shown  that  silicic 
acid,  and  even  silica  dust,  also  sensitize  these  animals  to  tnlKTcnlosis, 
which  sprea^ls  in  the  tissues  injiircfl  by  siliea.  Tluit  parti*'les  of  silica 
disintegrate  in  the  lungs  into  silicic  acid  has  been  shown  by  W.  Watkins- 
Pitcliford. 

These  biochemical  reactions  are  worthy  of  further  study,  lliey  seem 
ti^  open  up  a  new  fiehl  for  investigations  as  to  why,  in  most  eases, 
tubereuious  infection  is  more  or  less  harmless,  while  in  others  it  pro- 
dui^s  deadly  effects.    But  the  field  has  hardly  been  scratclicd. 

InhalfttioE  of  Noidous  Pmaes*  — Occupations  involving  the  inhala- 
tion of  noxious  fumes  have  at  various  times  been  considered  etitilogi- 
cally  relatcfl  to  tul>erculous  disease.  Statistical  evidence  has  ntJt  Ijcen 
ill  ti»e  direction  of  supporting  this  contention.  But  during  the  receiU 
Work!  War,  w^hen  thousands  f)f  soldiers  w^re  attacked  with  various 
pt>is4inous  gases,  it  was  founti  tfiat  while  many  of  the  surviv4^rs  sufferer! 
from  various  pulmonary  rliscascs,  very  few  tievelopcd  tuberculosis. 
Here  we  liad  an  extensive  experiment  testing  the  etiological  relationship 
of  noxious  gases  to  phthisis  in  human  beings.  Evidently  it  proved 
etiologieally  negative.  Numerous  cases  seen  by  the  writer,  though 
showing  symptoms  and  signs  suggestive  of  tul»erculous  disease,  have 
proved  on  careful  and  pr**longed  observatioti  to  Ijc  fn^e  from  it. 

Social  and  Economic  Conditions*  — It  thus  appears  from  the  brief 
survey  (»f  the  subject  that  oecupation  per  m'  cannot  lie  considered  as 
spe<"ilieally  predisposing  to  tuberculous  disease,  with  the  exception  of 
those  which  involve  exposure  to,  and  inhalation  of,  met  a  II  ir  and  ciTtain 
kinds  of  mineral  dust.  But  even  in  these  occupations  there  are  sig- 
nificant exceptions,  as  we  saw^  in  the  case  with  street,  iron,  and  coal 
dust,  limestcmc,  plaster  of  Paris,  etc. 

There  has,  however,  l>een  found  a  correlation  between  the  economic 
conditions  of  the  workers  and  the  incidence  of  tuberculosis  amcmg 
them.  Economic  conditions  may  be  gauged  by  the  wages  paid  to 
workmen.  B.  S.  Warren,^  in  a  study  of  conditions  amcmg  the  workers 
in  the  Ignited  States  (iovernment  printing  and  engraving  plants,  found 

*  See  Dale.  Lanrt^t,  1921,  2,  112. 
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that  despite  the  fact  that  they  are  badly  overcrowded,  with  poor  ven- 
tilation, etc.,  the  mortality  from  tuberculosis  is  rather  low  among  the 
employees.  He  assigns  as  a  reason  the  good  wages  paid  by  the  Govern- 
ment to  these  workers.  He  finds  from  census  statistics  that  low  wages 
go  hand-in-hand  with  high  tuberculosis  mortalities.  The  difference  in 
wages  or  income  means  a  difference  in  nutrition,  social  contentment, 
and  general  welfare,  which  renders  the  farm  laborer  more  susceptible 
to  phthisis  than  his  employer,  the  cotton^mill  operative  more  than  the 
general  population.  Likewise,  he  finds  that  of  deaths  among  males 
reported  by  the  Census  Bureau  for  1909,  giving  the  occupation  of  the 
deceased,  14.7  per  cent  were  from  tuberculosis,  as  against  20.9  per  cent 
among  females.  The  reasons  for  this  disparity  are  many,  but  undoubt- 
edly the  inadequate  wages  paid  to  women  are  responsible  for  a  consid- 
erable portion  of  phthisis  among  female  workers.  The  enormous 
increase  of  tuberculosis  in  European  countries  during  and  soon  after 
the  World  War  (see  p.  89)  points  in  the  sam  direction.  Another 
fact  in  confirmation  is  the  sharp  increase  in  the  morbidity  and  mortality 
from  tuberculosis  during  the  war  in  Europe,  and  its  quick  recession 
as  soon  as  food  has  become  more  abundant. 


CHAPTER  V. 
PHTfflSIOGENESIS,    IL 

THE  PHENOMENA  OF  IMMUNITY. 

Expenmental  Tuberomlosis  vs.   Spontaneous  Phthisis.  -Infect ini^ 

experinientiilly  an  auiinai  with  tulierrlr  Imrilli,  we  kmjw  exactly 
wliat  murlni!  phenrniieiia  to  expect*  On  injecting  into  the  |>eritoneal 
cavity  of  a  guinea-pi^  a  certain  quantity  of  the  pnre  cuHiire  of  tubercle 
bacilli,  tuherculouK  peritonitis  soon  develops,  followed  by  tul>ereuk>sis 
of  other  organs— the  spk^n,  the  liver,  the  lungs,  tlie  kidneys,  etc., 
until  it  hoally  succumhs.  But  what  will  lmi>|)en  after  a  human  being 
is  infecteil  in  the  iitiual  spontaneous  manner  we  cannot  prognosticate 
with  any  degree  of  certainty*  Tlie  individual  may  pass  through  life 
without  shfnving  any  morlufi  manifestations  which  can  be  attributed 
to  tlie  infect it>n.  In  fact,  tlie  vast  majority  of  people  have  l)ecn  infected 
during  their  childhood  and  are  none  the  worse  for  their  experience, 
as  has  already  been  show^n*  A  large  proportion  of  those  in  whom  dis- 
tinct lesions  of  a  tuberculous  character  have  been  found  at  the  autopsy 
knew  nothing  alvout  it  during  their  life.  On  the  other  hand,  in  a  certain, 
and  it  must  be  said  a  relatively  small  proportion,  the  infection  is  fcjl- 
lowed,  sooner  or  later,  by  symptoms  of  some  clinical  form  of  tubercu- 
losis. 

This  m,  however,  not  the  only  difference  between  experimental 
tuberculosis  ami  sjjontaneous  phthisis  as  we  meet  it  in  human  beings* 

It  appears  that  pbfhinjf  iV  a  diseaM'  met  trith  exvlimM'li/  in  knman 
being. i  and  rarely,  if  emr,  in  the  lower  animah;  certainln  md  in  animals 
whieh  have  been  infected  experimentalhf  in  the  laboratory,  he  it  by  inocu- 
lation, iftge.stiim  or  inhalation  of  tnhercle  baeilli.  In  guinea-pigs,  rab- 
bits, etc.,  in  wluun  spontaneous  tiibercult>sis  is  exceedingly  rare,  only 
nodular  tul)erctes,  consisting  of  avascular,  cellular  masses,  are  formed 
after  experimental  infection;  while  spontaneous  human  phthisis  is 
niainiy  a  i>roduetive  and  exudative  inflammatory  proc^ess  of  the  Inngs 
in  which  there  may,  or  may  not,  l>e  any  of  the  characteristic  tuber- 
culous cell-proliferation.  In  other  words,  experimental  infection  in 
animals  results  in  general  iw  miliary  tuben^ulosis,  a  disease  but  rarely 
met  with  in  huinans.  '"  Real  jmlumnary  tuberculosis,"  says  von  Hanse- 
mami,^  a  pathologist  of  vast  ex[)erience,  "in  the  anatomical  sense,  18 
always  part  and  parcel  of  general  tuberculosis  of  all  the  ijrgans  iu  tlie 
body.     l*ure  and  isolated  pulmonary  tuberculosis  iu  the  anatomiciil 

1  Bed.  kJiii.  Wdmachr,,  1911.  48,  1. 
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sense,  i.  r,,  in  which  there  are  no  other  tuberculous  changes  in  the  lungs 
than  the  ftcvelopnient  of  snbinih'ary  tubercles^  ne\^er  occurs  so  far  as 
my  ex|>erience  gtK?s.  But  it  h  a  noteworthy  fact  that  from  this  disease, 
which  in  reality  alone  ileserves  the  name  pulmonary  tuberculosis, 
phthisis  never  ev*)h'es.  I  know  of  no  case  in  my  own  experience,  nor 
from  medical  literature,  in  which  the  disease  began  as  acute  miliary 
tnlMTCulosis  in  the  anatomical  sense,  and  then  turned  into  pulmonary 
phthisis/*  But  phthisis  may  be,  and  quite  often  is,  complicated  by 
general  miliary  tuberculosis.  This  frequently  occurs  before  the  fatal 
termination  of  the  case. 

In  the  same  sense  we  find  that  Ribbert^  makes  a  sharp  distinction 
between  experimental  tuhercnlosis  in  animals,  and  phthisis  in  human 
beings:  *'  It  is  undoubtedly  a  fact  tliat  tubercles  may  be  produced  in 
the  lungs  of  animals  which  are  made  to  inhale  <liist  containing  tubercle 
bacilli*  But,  (1)  the  disease  thus  produced  is  not  the  same  as  that 
in  human  beings;  (2)  we  cannot,  without  further  proof,  conclude  that 
human  l>eings  are  infecte<l  in  the  same  manner.  The  conditions  under 
which  humans  irdiale  tubercle  bacilli  are,  at  least  from  the  viewpoint 
of  quantity,  distinctly  (iifferent  from  those  prevailing  during  experi- 
mentation. It  can  neither  be  proved  tliat  individuals  always  iiduiled 
tubercle  bacilli  l>efore  l>ecoming  sick,  nor  that  the  latter  settled  pri- 
marily in  the  particular  organ  in  which  they  proliferated.  Neither  the 
clinical  nor  the  anatomical  findings  sufficiently  supjport  this  view.  It 
is  self-understtKKl  that  I  do  not  in  the  least  deny  that  in  man  also 
disease  may  directly  follow  the  inhalatitm  of  tubercle  bacilli,  but  it  is 
a  question  how  often  this  takes  place.  From  mere  possibility  to  imcon- 
trovertible  proof  which  will  cover  all  tuberculous  diseases  of  the  lungs, 
is  quite  a  distance/'  ** Pulmonary  phthisis,**  says  Baemeister/  ''is  a 
disease  found  exclusively  in  adult  human  beings;  it  never  occurs  spon- 
taneously in  animals,  nor  has  it  ever  been  prmluced  experimentally/' 

Before  applying  unef|ui vocally  experimental  findings  to  man  we 
must  first  demand  that  infection  of  animals  should  result  in  isolated 
apiciil  lesions  which  extend  gradually  downward  in  the  lung  hi  the 
typical  chronic  manner.  All  other  forms  of  tubert*ulosis  which  are 
pnxiuced  ex]>erimentally  in  the  lungs  of  animals  do  not  prove  much, 
because  their  morbid  anattuny  ^liverges  considerably  fnan  the  changes 
found  in  human  phthisis. 

The  problem  why  the  human  adult,  after  infection  with  tubercle 
bacilli,  develops  phthisis,  a  disease  unknown  in  early  childhood  and 
anmng  the  lower  animals,  has  not  yet  lK*en  stjived  to  the  satisfaction 
of  all  who  are  entitled  to  an  opinion.  Freund,  Hart,  BacnieisttT,  and 
others  believe  that  pressure  of  a  short  rib  or  an  ossified  first  costal 
cartilage  ujmn  the  apex  of  the  lung  is  responsible  for  the  apical  lf>cali- 
zati<*n  *jf  phthisis  ^see  p.  118).  We  have,  however,  shown  that  this 
theory  does  not  explain   everything   connectetl   with   the  [jrtjblem. 

■  Die  EiitMehuriK  lier  meiitHlilkhrJi  LuJiK<'iU'^ittiii*«i.  Berlin,  19  H,  p.  35. 
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Various  other  theories  have  been  promulgated  to  explain  the  oriprin 
uf  huinau  |jlithisis. 
Intensity  of  the  Infection*  — After  tubercle  baetUi  have  sueeeeiled  in 

gaining  an  entrance  into  the  liody,  they  cause  disease  only  when  the 
initial  dose  is  sufficiently  large  and  virulent,  and  they  gain  a  tV>otho!d  (ju 
susceptible  tissues.  Experience  with  most  microbic  diseases  has  shown 
that  the  average  animal  c^an  withstand  the  entry  uf  certain  niiniiual 
doses  without  becoming  sick  vs  ith  t!ie  specific  disease.  It  is  clear  that 
in  spontaneous  infections  we  are  not  in  a  posit iiai  ttj  kntnv  tlit^  infecting 
dose.  Experimentally  it  has  heen  f<innd  tliat  when  the  dose  is  small 
the  animal  may  escajH?  disease,  though  some  authors  report  that  very 
few  germs,  even  one  bacillus  according  to  Isomer,  (\  I^Vaenkel  and  K. 
Banmann,^  may  cause  disease,  Colihett  fonml  that  small  doses  of 
Ivovine  bacilli,  when  inject erl  into  calves,  |)riKlnce  only  localized  and 
limited  lesions  which  s<M>n  became  fibrous  and  calcareuns,  ami  thus 
assumed  a  retrogressive  tv^^e;  while  the  animals  themselves,  after 
transient  distnrbanct*  of  health,  remained  in  excellent  condition  uj)  to 
the  time  when  they  crinie  to  he  slaughtercil  and  examined.  Mcilium 
doses  (11)  mgj,  on  the  other  hand,  jiroduced  irregular  rcsnlts,  while 
larger  ones  (.54>  mg.)  invariably  canseti  generalized  tuberculosis  which, 
in  all  but  few  animals  (G  per  cent),  pnned  fatal  within  a  few  weeks  or 
months  (seventeen  to  seventy-six  <lays).  Gilliert  and  Gregg  foinid  it 
recpiired  l»etwt»t^n  U)  and  12(^  Imcilli  to  inftx^t  a  guinea-pig.  Webb  and 
Gilbert  found  that  this  immlier  of  bacilli  was  sufficient  to  cause  infec- 
tion, but  not  disease,  in  a  human  child.  IL  J*  Corper  showed  that 
subcutaneous  injection  of  O.fKKKHM  mg.  of  moist  culture  i>rodnces 
tubercuhisis  in  a  guinea-pig  within  two  months,  while  smaller  drist*s 
usually  prodm^d  only  local  lesions.  Large  doses  [>roductN!  nmlti|>le 
f*X'i  in  various  parts  of  the  body.  Employing  a  new  meth«Ml,  Hugo 
Selter-  recently  found  that  one  bacillus  is  enough  to  infect  a  gyinea-i*ig 
by  the  subcutimeous  arul  intra  vein  ais  routes,  aral  even  by  inhalation. 
When  a  larger  dose  is  employed,  it  makes  little  ditt'erence  as  to  the 
resulting  disease,  duration  of  life,  etc.,  uf  the  animal  whether  ltK>,  or 
lOtJJ,  Umm  or  10(),(MM»  bacilli  are  used,  provided  that  virus  is  injected 
intravenously,  subcntaneously,  or  intraperitoneally,  Thoeni  and 
ThayseUp^  however,  could  not  confirm  tliese  findings.  They  foutal  that 
10  to  *54:t  bacilli  are  insufficient  to  infect  an  animal  when  administered 
subeutaneously  or  ijitraperitoncally.  They  attribute  the  success  of 
others  to  defective  methods  in  counting  the  bacilli. 

Many  writers  have  pointed  out  that  there  are  significant  differences 
in  the  result  obtained  in  ex|x?rimental  infections  according  to  the  route 
by  which  the  bacilli  are  brought  into  tlie  body.  Findel,*  while  exiaising 
87  guinea-pigs  to  inhalation  of  tulx^rcle  bacilli,  found  that  when  a  very 


^  Ztaciir.  f.  Hyuieiit*.   19at».  i>.  247. 

»  VeKiiTenU.  Rob.  Krjch  iStiftung.  10  n>,  pivris  11-12.  p. 

•  Zblt.  i,  Bftkt^rioL,  1916.  77,  308. 

•  Ztochr.  f.  Hygiene.  1907,  67.  104. 
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small  number  of  the  microorganisms,  less  than  50,  were  inhaled,  disease 
results,  and  in  young  animals  which  are  more  susceptible  than  older 
ones,  a  single  bacillus  may  produce  a  tuberculous  lesion.  On  the  other 
hand,  enormous  numbers  of  bacilli  are  necessary  to  produce  infection 
by  ingestion:  Findel  found  that  when  19,000  to  382,000  bacilli  were 
given  to  14  guinea-pigs  with  food,  no  tuberculous  lesions  could  be  dis- 
covered after  observing  them  for  as  long  as  one  hundred  and  seventy- 
four  days.  His  experience  has  taught  him  that  infection  by  ingestion 
can  only  be  accomplished  when  the  animal  consumes  at  least  10  mg.  of 
a  pure  culture  of  tubercle  bacilli  (about  35,000,000  bacilli).  It  thus 
appears  that  infection  by  ingestion  is  accomplished  only  when  the 
infecting  dose  is  about  six  million  times  greater  than  that  required 
for  infection  by  inhalation. 

These  interesting  experimental  findings  cannot  be  applied  without 
reservations  to  spontaneous  human  infection.  These  experiments  were 
made  with  piu-e  cultures  of  bacilli,  and  human  beings  hardly  ever 
experience  the  entry  of  prn-e  cultures  by  any  route.  Inhaled,  ingested, 
or  inoculated,  the  virus  is  always  carried  in  dust,  sputum,  food,  etc., 
together  with  various  additional  bacteria  which  may  have  an  immense 
influence  on  the  outcome.  Moreover,  we  have  seen  that  human  beings 
display  great  resistance  to  tuberculous  infection,  even  during  infancy 
and  childhood,  and  not  all  infections  are  followed  by  disease,  and  there 
are  reasons  to  believe  that  only  repeated  infections  with  small  doses 
of  the  virus,  or  a  single  very  large  one,  is  necessary  to  produce  progres- 
sive tuberculous  disease.^ 

It  would  be  rash  to  conclude  that  such  large  doses  as  would  be 
necessary  to  infect  experimentally  an  animal  of  the  size  of  a  human 
being  are  ever  inhaled  even  in  the  proximity  of  a  coughing  consumptive; 
it  appears  that  in  most  cases  of  such  infections  the  dose  is  too  small 
to  produce  disease.  On  the  other  hand,  it  is  known  that  the  bacilli 
multiply  in  the  human  body,  and  the  few  introduced,  finding  suitable 
conditions  for  life,  may  proliferate  and  produce  disease  of  any  magni- 
tude. Cobbett  is  inclined  to  attribute  the  harmlessness  of  small  doses 
of  bacilli  to  the  following  factors:  After  a  minimal  dose  of  bacilli 
enters  the  body,  the  organism  at  once  begins  to  mobilize  and  develop 
its  protective  forces  which  are  sufficient  to  deal  with  a  few  bacilli,  while 
when  a  larger  number  is  introduced,  it  may  overwhelm  the  natural 
protective  forces.  This  is  confirmed  to  a  certain  degree  by  clinical 
observations  in  children.  Most  are  infected  with  small  doses  of  tubercle 
bacilli  in  early  life,  and  are  hardly  harmed  by  the  infection.  A  small 
proportion,  particularly  those  subjected  to  massive  infection,  succumb 
to  acute  tuberculous  disease  of  some  form.  The  mild  infections  enhance 
the  work  of  the  protective  apparatus  and  prevent  the  multiplication 
of  the  bacteria;  large  doses  can  cope  with  the  slight  amounts  of  immu- 

*  For  a  complete  review  of  the  literature  on  this  subject,  see  E.  U.  Baldwin  and  L.  N. 
G^rdoer,  Ajn.  Review  of  Tqbercul.,  1921,  6,  429. 
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liizinp  hr)tlics  which  they  provoke,  aiifl  ran  keep  on  multiplying  aod 
rk\stri>y  vital  tissues. 

This  may  explain  the  immunity  of  chilclren  h'vin^  in  niriilern  cotn- 
niunities  in  win'ch  tuherrle  baeilli  are  nhii|uitoys.  But  it  does  not 
explain  the  development  of  phtliisis  in  the  adnit  who  lias  l>een  infeeted 
in  early  life  with  minimal  doses  of  tuberde  bacilli  wliieh  remaine<l 
latent  for  many  years*  The  latter  has  been  explaioed  a^ain  hy  the 
various  thtH>ries  of  predwpfmiium,  or  (liatlieshH,  the  innate,  or  inborn, 
tendeney  of  some  persons  to  at*c|uire  diseases  winVh  tiepenrls  on  certain 
}XTiiliarities  of  the  strneture  and  funttion  of  the  various  organs  of  the 
bofly,  all  of  which  has  l)een  disciisseii  in  the  pre(*edin|?  chapter. 

PhtMsis  Acquired  during  Childliood.  —  l hiring  recent  years  tlie 
theory  that  phthisis  is  a  late  manifestation  of  tuliercnlosis  acquired 
during  ehildhoofi  has  been  gaining  ground,  Beliring/  basiug  his 
i>piiiions  on  ex^ieriments  with  guinea-pigs,  maintains  that  a  single 
infection  eannot  result  in  phthisis.  He  says  that  phthisis  is  the  result 
of  reinfeetion  of  a  person  who  was  already  once  infected  during  infancy, 
mainly  through  deglutition  of  milk  dcrivc<l  from  tuberculous  eows. 
The  bacilli  pass  thnmgh  the  gastro-intestinal  tract  intt*  tlie  lym]>hati(*3 
where  they  remain  ft>r  years  in  an  avirulent  or  mildly  virulent  state, 
and  in  the  adult*  as  a  result  of  some  intercurrent  affection,  they  become 
again  virulent  and  cause  phthisis.  '*l*hthisis  is  but  the  last  verse  of 
the  song,  the  first  verse  of  which  was  sung  to  the  infant  at  its  cradle/*^ 

Hamburger ^s"*  eoneeptiou  of  phthisis  is  also  that  it  must  not  net*es- 
saril^\'  Ije  preceded  by  recent  infection,  but  that  it  is  rather  a  reawaken- 
ing, or  an  exacerbation,  of  an  old,  "healed,''  or  latent  tulierculous 
process.  He  points  out  that  tuljercnlosis  runs  a  ^liffereut  course  in 
children  from  that  in  adults — puhm^nary  phtliisis  whit  h  is  so  frequent 
in  adults  is  exceedingly  rare  in  children,  liut  we  kiu^w  that  most  jieople 
have  passed  tlirough  a  tuberculous  infection  during  childhooiL  I'nder 
tlie  circumstance's  the  inference  is  justified  that  pulmonary  phthisis  is 
invariably  preceded  by  a  tuberculous  infection  many  years  liefore  its 
onset. 

To  Hamburger  the  course  of  phthisis  is  similar  to  that  of  s>T>hilis» 
with  pcTioils  of  health  and  quiescence,  or  latency »  interrupted,  or  fol- 
lowed by  peri(*ds  of  acute  or  snlmcute  exacerbations.  The  primary 
lesion  is  inoculated  during  childhood,  lH*f(»re  the  individual  reaches  his 
tenth  year  of  life.  l>uriiig  infancy  this  primary  focus,  if  massive  infec- 
tion has  taken  place,  or  the  resistance  is  low,  may  cause  miliary  tuber- 
culosis, or  hematogenous  metastasis,  but  in  the  vast  majority  of  i>eopIe 
it  heals,  or  remains  dormant.  In  those  in  w!it»m  metastatic  (k*posits  of 
tubercle  baeilH  are  distriimted  in  various  parts  of  the  biHly,  secondary 
tul>erculous  manifestations  make  their  appearance*  consisting  in  tulx*r- 

1  Dput.  mpd.  WeliDJSchr,.  190:i,  29,  (i81»;  Bririyh  M«iL  J*nir,  iHOli,  2,  993. 

*  KiiifuliTing  in  die  I^*hre  von  der  Brkilnipfyjig  dor  Iiifi'ktitmskraiikbeiU'O.  BerUii» 
1912,  p.  354. 

*  Pie  Tubcrkiflode  des  KiDdcsaltcrs,  Leipsii;,  19 i2. 
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culasis  of  the  f^Iands,  bones,  joints,  meninges,  etc.  After  the  tenth 
year  the  tertiary  ninnifestations  are  met  with,  eonsistinj^  in  tlie  various 
forms  of  chronic  ]mhiioiiary  phthisis,  tiiherrulosis  of  the  larynx,  tnmor 
albiis,  eertain  cases  of  joint  rliseases,  of  the  kidneys,  lupus  vulj^aris. 
tuherenlous  iritis,  adhesive  pleurisy,  etc.  These  hist  are  practically 
never  seen  in  infaney  and  early  childhoixi;  only  after  ttie  flisease  has 
lasted  for  many  yenvs  they  may  appear,  just  as  the  late  manifestations 
of  syphilis — tabes,  general  ]>aralysis,  etc.,  are  only  rarely  seen  in  early 
youth,  although  syphilis  is  quite  frequent  at  that  perio<l  of  hfe. 

Phthisis  is  thus,  according  to  Hamburger,  an  exacerbation  t>f  tul>er* 

eulosis  which  has  been  acquired  during  early  ehildh<»od  and  remained 

■  latent  for  many  years  until  some  exciting  cause,  or  a  redu{*tion  in  the 

[powers  of  resistance,  has  brought  about  conrlitions  favt>ra1>le  ftjr  its 

[development. 

Latency  of  Tuberculous  Lesions*  — Before  concluding  that  in  the 

adult  phthisis  is  an  exacerbation  of  an  infection  witJi  tulierele  bacilli 

bwhich  has  taken  place  during  childhooci  it  must  be  ascertained  whether 

rliving  anrl  virulent  tubercle  bacilli  can  remain  within  the  body  for  nniny 

years  without  prothicing  sympt()ms  of  disease.    We  have  seen  (Chapter 

III)  that  autopsy  tintlings  of  persons  who  died  from  any  cause,  and 

Itubereulin  tests  in  the  living  have  proved  conclusively  that  (U)  t{>  95 

[per  cent  of  human  beings  have  tuljcrculous  lesit^ns  in  some  jxarts  of 

Itheir  bodies,  and  the  majority  renuiin  healthy.    We  have  also  sliown 

[that  tlie  nmnber  of  such  latent  lesions  is  very  small  ihiring  the  first 

[year  of  life,  Init  increases  annually,  so  that  when  reaching  achjieseence, 

^the  percentage  harboring  tuberculous  lesions  reaches  o\'er  ninety. 

Animal  experimentation  has  brought  forward  anotlier  important 
fact:  Tubercle  bacilli  may  remain  for  a  long  time  in  the  tissues  without 
prociueing  gross,  or  even  mieroscopieal  changes.  Bartel,  Weichselbauni. 
(Alaefadyen  and  ^iac(\>nkey,^  (jf^odale,^  Rosen))erger,'^  Harbitif:,*  and 
'others,  have  found  this  to  be  true  in  human  l>eings.  Hartel^  refers  to 
this  eond  it  km  as  the  hjinphoid  lateneij  of  tulverculosis.  He  kept  guinea- 
pigs  in  fiweHings  inhabited  by  consumptives,  allowing  them  to  roam 
arountJ  freely  in  the  rooins  and  playing  with  the  patients  for  several 
wt^'ks-  They  were  tiien  kept  umler  oliservation  until  their  natural 
death,  or  killed  when  symptoms  of  disease  were  noted  in  them.  At  the 
autopsies  it  was  found  that  of  27  animals,  17,  though  showing  no  gross 
.pathological  changes,  had  mesenteric  and  brtmchial  glands  which  were 
patimgenic  when  inoculated  into  animals.  Similar  ol)servatiims  have 
been  made  when  human  glands,  removed  surgically,  or  p(»stmortem^ 
were  examined:  No  gross  or  even  microscopic  changes  could  !>e  found, 
but  when  properly  inoculated  into  anitnals,  tuberculosis  w  as  produced ; 

»  British  Mffi-  .Jour,,  lf»0;t.  2,  129. 

*  Boston  Med,  and  Suri?,  Jour.,  UKMS.  IBS,  632. 
»  Am.  Jour.  Med.  Sci.,  11HJ5.  130,  U5, 

*  Jour   Infect,  IMs,,  1905.  2,  113. 

*  Wie«,  klin.  Wchiwchr.,  lyOo,  18,  1»1S;  1006,  Ifl,  25;  im7,  20,  1149- 
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ill  some  instanfes  tulx^rcle  bacilli  were  even  eiiltivate^l  froni  such  appar- 
ently healthy  glands.  As  far  hack  as  1890,  Lf^omis  founti  that  in  iion- 
tuUereulous  pt*rsons  2*>.(5  per  eent  -were  latent  carriers  of  tuhercle  hacilli; 
(*Mlniette^  rcfjtirts  even  higher  percentages  of  tuhercle  bacilli  in  a 
latent  stage,  witliout  any  traces  of  puhnonary  lesions  in  infants  who 
(lied  in  hospitals  for  non-tnberculous  patients,  and  who  preseuttnl  no 
syuiptonis  of  tnl>erculniis  disease,  and  he  couchides  that  glandular 
infeeticms  have  usually  a  tendenc\'  to  reuiain  latent. 

This  lymphoid  latency  of  tuberculosis  may  last  for  many  years; 
in  fact,  for  the  natural  life  of  the  individual.  But  with  advancing  age, 
localization  takes  place  and  gross,  as  well  as  mierosc^opic,  changes  of 
the  affe(*ted  structures  takes  place.  Numerous  lesions  fomid  in  the 
glands^  lungs,,  and  plenne  of  persons  who  died  from  other  causes  eon- 
tain  living  and  virulent  tubercle  bacilli,  though  during  life  no  symptoms 
of  this  disease  have  l>een  observed.  This  is  observe<l  not  only  in 
caseateci  lesions,  hut  also  in  the  fibroid,  and  even  the  calcified  nodules 
found  in  adults.  In  other  words,  ealciiieation  of  a  tuberculous  lesion 
does  not  kill  the  bacteria  responsible  for  the  pathological  process. 
Investigations  by  Piettre.  Uhlenbrock,  Ualjinowitscli/  Luharsch,  Cal- 
niette,  Guerin  and  Delearde.  and  many  others,  showed  that  the  chalky 
deposits  found  in  the  bronchial  and  mesenterie  glanrls,  in  human  l»eings 
as  well  as  u\  aninuds,  eontnin  virulent  tuhcrelc  bacilli.  ( 'alcifieci  nodules 
are  found  mainly  in  a*hilts,  most  c(nnnionly  in  persons  over  forty; 
they  are  hardly  ever  seen  in  iid'ants  under  twtj  years  of  age.  While 
some  of  these  nodules  are  completely  surrounded  by  fibrous  capsules, 
the  majt)rity  are  n(*t,  and  at  any  time,  when  resistant-e  is  at  a  low  ebb, 
the  l>aei!li  may  invade  tlie  blood  or  lymph  stream,  and  thus  Ix*  carried 
tu  some  \ital  organ  where  the\'  jjroliferate  and  cause  disea.se.  While 
they  may  thus  cause  metastatic  auto-infection,  they  ordinarily  serve 
a  good  purpose  in  inmiunization,  tas  we  shall  soon  see. 

(Vmsidering  the  wide  prevalenec  of  this  sort  of  tul>ereulous  lesion, 
and  that  tulitTclc  bacilli  may  remain  in  the  tissues  for  years  without 
causing  any  obvious  anatomical  changes,  there  is  justification  for  the 
assumption  of  latent  tuWrculosis.  For  the  elinieian  it  is  im[K)rtant 
to  bear  in  mind  that  these  latent  lesions  recjuire  no  treatment,  as  a 
rule.  When  the  ecpiilibrium  lit^tween  the  innnunity  c<Hiferred  by  these 
latent  batilti.  oji  the  one  hand,  and  natural  resistance  of  the  carrier, 
on  the  other,  is  disturljerl  for  any  known  or  unknown  reason,  tuber- 
culous disease  rei;ults  from  these  bacillh  The  form  of  the  disease  that 
may  result  from  this  metastatic  auto-infection,  or  the  organ  that  may 
lie  attacked,  seems  to  depend  more  on  the  const itntitmal  |MH'uliarities 
of  the  patient  than  on  the  source  of  the  virus.  There  are  analogous 
conditions  in  pathology-.  The  tertiary  manifestations  t»f  syphilis  are 
also  caused  by  metastatic  auto-inft*etion  from  latent  lesions;  in  malaria 
iiimilar  phenomena  are  observed*    In  leprosy  a  latency  of  twenty  years 

«  L'liifr.-Unii  IjiKHlliurf-.   Paris,   VAUh  p,    I  ID. 

«  Bert  kliii,  Wt'htisclir.^  1907,  44,  35;  Zu^chr,  f.  Tutierkul,.  1910.  16,  217 
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ind  more  after  the  infection  is  common.    In  fact,  in  thi.s  disease,  there 
piave  been  nbserverl  cases  in  winch  infection  took  ]>!ac*c^  many  years 
pfore  the  outbreak  of  tlic  syin]>toni,s,  and  \m  chances  for  reinfection 
[haci  bf^^n  avaiialik^  during  the  l<ni^  period  of  latency. 

Immunity  or  Allergy. -The  view  of  phthisiogenesis  wliieh  has  been 

paining  ground  of  late,  and  which  apparently  is  based  on  a  sound 

foundation,  has  been  formulated  hy  Pan!  Homer,  to  the  effect  that 

^jthihrna  is  a  manifestation  of  immunlfif  affoinst  fithemthmji  irhich  hfLH 

been  acquired  hy  an  inffdion  (hiring  earl  if  rhihilmo(L 

It  appears  that  the  observations  nuifie  in  most  of  the  transmissible 
[diseases  that  one  attack  rentiers  the  individual  innnnne  against  renewed 
linfeetion  with  the  same  virus,  hold  goorl  in  tuberculosis;  mihi  infiTtiona 
\dnring  ckildhool  endnw  the  fmjftnijim  trifh  a  certain  amount  of  immnnifif 
^qainst  further  antf  renen'fd  exogenfm.^  infection  aitb  tnberck  Imcilli,    An 
ndividual  with  a  healed  or  latent  lesion,  acquired  during  early  child- 
|hoo<-l,  is  innnune  to  these  nneroorganisms.     Rc^peated  infections  with 
(the  same  virus  may  lie  reinfection  or  superinfectif>n.    Ry  superinfection 
is  un<ierstr»od  a  seecmd  infection  at  a  time  when  the  lesions  produced 
by  the  first  infection  have  not  healed,  while  reinfection  implies  a  new 
infection  when  the  lesions  produced  by  the  first  have  completely  healed. 
*' Inasmuch  as  we  may  acceiit  as  a  great  probabihty  that  in  tubereu- 
ilosis  healing  in  the  strict  scientific  sense  never  occurs/*  says  Ham- 
burger,* **all  repeateil  infections  in  tuberculosis  are  to  be  eonsiilered 
superinfections/'    We  use  the  word  reinfevtimi  because  this  term  has 
gainer!  extensive  currency  in  nxcdical  literature. 

Experimental  Proofs  of  Immunity.  —  Experimentally  acquired  immu- 
nity by  an  inoculation  of  tnl)erculosis  has  l>eeu  proved  to  exist  by  the 
researches  of  Kochr  and  then  confirmed  by  Behriug,  liomer,'^  Hambur- 
ger,  Webb  and  Williams/  Uossignok   Krause  and   Volk,   Alien   K. 
Krause,*  aiifl  many  others.    When  a  healthy  guinea-pig  is  inoculated 
with  tubercle  bacilli  in  ]>ure  culture,  the  wound  closes  within  a  couple 
of  clays  and  seemingly  heals.    But  about  ten  to  fiairtetm  ilays  later 
there  appears  at  the  site  of  the  !nocidntif»n  a  hard  nofhUe  which  soon 
f  breaks  clown*  leaving  an  ulcer  which  presists  until  the  animal  dies.    It 
is  diiVercnt   when  a  tulien'ulfnis  animal   is  incjculated  with  tubercle 
bacilli.    The  \^'ound  alsi*  heals,  but  no  nodule  is  formed  and  a  few  days 
later  the  point  of  inoculation  becomes  indurated,  dark  in  ctdor  all 
'around  the  punctured  fM>int  to  about  1  cm.  in  diameter.     Inuring  the 
Vnext  few  days  the  spot  becomes  necrotic  and  the  involved  tissues  are 
she4b  leaving  a  Hat  ulcerated  area  which  usually  heals  quickly,  anrl 
permanently.     Moreover,  while  after  infecting  a  healthy  animal  the 
I  regional  lymph  glands  become  swollen,  this  does  not  occur  after  rein- 
fection of  a  tuberculous  aninuil. 

I  M<vt  Kliuik,  UH5,  U,  34,  '  Deutsch.  meti.  Wchiiachr.,  1H91,  17,   101. 

»  Beitr,  «.  Kliii,  H.  Tuk^rk..  HUn.  17,  287;  1012,  22,  301. 
<JiHir.   Mfd-    Reftcan'li.    1911.  24.    I. 
•  Am.  Rt-v.  Tuhomil.,    1910.  3,    1. 
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The  wt)rk  of  Hnmer'  and  IlmiiKur^er-  altmj^  these  lines  has  tiioffified 
our  conception  of  tulKTcultais  irifcetion,  and  .suggested  pruj>hylat*tic 
measures  which  are  actually  revolutionary.  They  have  found  that 
reinfection  is  as  <lifficult  aud  evcu  as  ini|H>ssihlc  in  tuhcreulosis  as  in 
syphilis.  All  ukmIcs  i»f  infcctitKi  were  tried,  incKiilatitiiK  feeding,  inhala- 
tion *>f  tuhcrclc  Imcilli  in  dust  or  sjjray,  and  contad  infcctiun*  which 
are  akin  to  the  usna!  modes  uf  simultaneous  infectinn  in  liunian  bein^^s, 
hut  no  new  tuberculous  lesion  could  he  produced  in  tuberculous 
anrnials,  while  healthy  ctmtrols  were  infecteil  and  snc<"undR'd  to 
the  disease  in  some  form.  Not  only  were  guinea-pi^^s  and  rabbits- 
which  are  very  susceptitde — thus  tried*  but  sheep  which  are  not  as 
vulneral>le  to  tiil>ercle  bacilli,  and  also  dojjs  which  are  strongly  refrac- 
tory, ami  monkeys  which  flispla\'  tlie  same  dcgrt^*  of  susiTptibility  as 
man.  Hiinier  found  that  when  a  hcnlthy  sheep  is  infected  with  a  cer- 
tain dose  i>(  tubercle  bacilli,  it  succumbs  within  eight  wtn^ks  to  acute 
pulmonary  tuhereuliTsis,  but  the  same  dt»se  is  harmless  in  a  tu!jerculous 
sheep.  In  uit)nkeys  the  results  were  the  same.  Mamburger  ami 
Toyofnkf)  have  jjroved  that  infectetl  guinea-pigs  are  not  only  immune 
to  inocnlatioiip  bnt  also  to  inhalation,  which  is  deadly  tit  healthy  con- 
trol animals.  It  a)>pears  from  Homer's  studies  that  this  immunity  is 
not  transmitted  b\'  heredity,  even  when  displayed  by  pregnant  mttthers. 

It  has  uls(jbei*n  founri  that  thisininmnity  isnotonly  true  of  exogeninis 
superinfection,  or  additional  infet  tiun  with  liar^illi  of  other  strains,  but 
also  i>f  suix*rinfecti()n  w  ith  bacilli  taken  frran  their  own  lesions. 

Another  ini]K>rtant  pt>int  was  estal>lished  by  the  ex]HTimcntal  inves- 
tigations of  lirancr  anti  Hamburger:  If  the  reinfecting  dose  of  tultercle 
bacilli  is  smalb  pcrfeil  immunity  is  found  the  jHJint  of  inocuhition 
heals  quite  s(M»n.  As  a  rule,  the  iumiunity  is  observetl  in  animals  wliich 
have  bei*n  tuberculous  for  some  time,  three  or  four  months.  But  if 
the  reinfecting  dose  of  tulicrclc  bacilli  is  massive,  it  stM)n  causes  death 
of  the  animaL 

The  results  of  these  exjHTimcntal  researches  ure  well  founded,  having 
Ijeen  contirmeel  by  many  unrkers  in  xariniis count ries,  so  that  at  |>resent 
they  are  as  firmly  establishetl  as  an\thing  else  we  know  about  spon- 
tanecais  and  exi>erimentat  tuberculous  infcetir>n.  But  there  arise 
several  prol^lenis  of  iimncase  interest  in  our  study  of  i>hthisiogenesis. 
Knowing  well  that  the  vast  majority  tjf  human  beings  liave  been 
infected  with  tulx^rcie  bacilli  during  childhood,  even  those  who  have 
no  clinical  evidence  of  phthisis,  we  may  justly  ask,  Can  adultij  be 
infecteil  with  tuberculosis  at  all?  The  bearings  of  this  j^robiem  on 
pri^phylaxis  are  enormous.  lUnv  d(>es  phthisis  deveh»j>  from  lesions 
acquired  during  infancy  and  childhoods  Is  it  due  to  a  secund  infection 
immediately  In't'ore  the  imset  of  the  disease,  or  do  the  old,  hitherto 
di>rniant  lesions  for  some  reason  Hare  up,  begin  to  extend  and  produce 
metastasis? 


I 


»  HtAtT.  1.  Klin.  a.  Tuljcrk.,  ItJlU,  H,  2*^7.  3^5.);  IU12,  22,  203.  :3(J1. 
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Modes  of  Reinfection  in  Human  Beings.— A  person  who  has  once 
been  infected  with  tubercle  bacilli  may  be  reinfected  with  the  germs 
which  he  harbors  within  the  body,  or  with  bacilli  which  have  grown 
in  the  body  of  some  other  person,  or  in  an  animal.  In  the  case  of 
endogenous  or  autogenous  reinfection  the  process  may  be  very  simple: 
A  softened  tuberculous  lesion  in  the  lung  breaks  into  a  bronchus, 
and  during  cough  the  tuberculous  material  is  carried  along  the  bronchial 
tree  to  some  other  part  of  the  lung  where  it  is  dep>osited  and,  taking 
root,  it  produces  a  new  lesion.  In  this  manner  there  may  also  be  pro- 
duced laryngeal  and  intestinal  tuberciJosis,  the  latter  from  swallowed 
sputum.  But  endogenous  reinfection  is  not  always  bronchogenous;  it 
may  also  be  hematogenous — a  tuberculous  lesion  may  break  into  a 
bloodvessel  and  then  bacilli  are  carried  to  various  parts  of  the  body; 
or  it  may  be  lymphogenous;  the  tuberculous  material  is  carried  by  the 
lymphatics,  infecting  the  lymph  glands,  etc. 

Exogenous  reinfection  should  be  very  common,  if  it  takes  place  at 
all.  The  bacilli  are  ubiquitous,  and  one  suffering  from  any  form  of 
tuberculosis  is  evidently  predisp>osed,  otherwise  he  would  have  escaped 
the  disease,  despite  the  first  infection.  Infection  is  exceedingly  easy, 
as  is  evident  from  the  fact  that  when  a  child  free  from  tuberculosis  is 
brought  in  contact  with  a  consumptive,  it  is  soon  infected.  Hamburger 
even  reports  a  case  where  exposure  of  an  infant  for  one  hour  was 
effective  in  infecting  it.  We  also  see  this  to  be  a  fact  in  adults:  When 
individuals  free  from  tuberculous  infection  dating  back  to  childhood, 
as  is  the  case  with  primitive  peoples,  come  into  contact  with  tubercu- 
lous people,  they  are  soon  infected,  and  succumb  in  a  short  time. 

Granting  these  premises,  which  are  based  on  carefully  observed  facts, 
we  may  be  able  to  study  the  problem  of  reinfection  in  man  clinically, 
even  though  the  experimental  method  is,  for  obvious  reasons,  closed 
to  us.  All  w^e  have  to  do  is  to  inquire  into  the  frequency  of  exogenous 
and  endogenous  superinfection  and  reinfection  in  tuberculous  patients 
who  are  inmates  in  hospitals  for  consumptives;  the  frequency  of  tuber- 
culosis among  those  who  are  apparently  healthy  but  live  w  ith  consump- 
tives; and  also  the  effects  of  tuberculous  infection  on  persons  who  are 
known  to  have  escaped  infection  during  childhood. 

Reinfection  in  Hospitals  for  Consnmptiyes.— Clinical  experience  has 
shown  that  it  is  extremely  rare  that  a  person  should  have  one  of  the 
exanthemata  twice  during  his  life.  It  has  also  been  observed  that  in 
a  ward  filled  with  cases  of  scarlet  fever,  smallpox,  etc.,  there  is  no 
danger  that  patients  suffering  from  the  more  malignant  types  of  the 
disease  should  transmit  the  virus  to  those  who  are  passing  through  a 
mild  or  abortive  attack  of  the  same  disease.  In  nearly  all  contagious 
and  infectious  diseases  we  find  that  during  the  existence  of  the  malady 
the  patient  is  immune  against  exogenous  reinfection  with  the  virus  of 
the  same  disease.  The  same  is  true  of  the  exceedingly  chronic  trans- 
missible disease,  syphilis. 

Experience  in  hospitals  harboring  large  numbers  of  consumptives 
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sliould  p;ive  us  iiifurniatitJii  altm^  these  lines  about  tiiberrulosis.  Here 
the  jiatients  liave  all  the  opportniiities  for  siiperinft^etion  with  Ijarilli 
derived  from  other  patients.  Fnr  it  must  he  aj^reer]  that  clespite  the 
scrupulous  eh^auliuess  observed  at  present  iu  sauatoriuuis  and  hospitals, 
it  is  iIup^lssih!e  t4>  avoitl  droplet  iufeetion  when  luatiy  iiatieiits  arc 
brraight  into  iutiuiate  eontaet.  In  fact,  caged  guinea-pigs  kept  in 
scrupulously  clean  wards  soon  contract  tuberculosis. 

It  has,  htjwcver,  never  been  observed  that  a  inilrlly  infected  patient 
or  <ine  in  whom  the  <liseasc  has  been  "arrcsterl/*  living  in  an  institution 
should  be  rcinfcctcil  from  one  severely  infceted  and  in  whom  the  disease 
is  active  and  progressive,  who  shares  the  ward  with  him,  e%'en  when 
the  hitter  expectorates  inyriarls  of  virulent  bacilli,  and  offers  excep- 
titanil  op[)ortunitics  for  drr^plct  infection. 

Many  nou-tubcrculous  patients  remain  in  saruitoriunis  for  months, 
yet  it  has  not  been  observed  that  one  should  V>ect»me  tuberculous 
Ix'cause  i)f  his  sigtau'n  iiulie  licjspitab  This  is  the  reason  why  h*»spitals 
aufi  sanatorinms  do  nut  separate  the  "opeir*  from  the  "closed"  cases, 
I.  f.,  theisc  who  exi>cctoratc  sjnituin  containing  tubercle  bacilli  from 
those  who  do  not,  in  spite  of  the  fact  that  many  physicians  are  eon- 
vinced  that  ilroplet  infection  is  a  potent  fador  in  ilisscminating 
tubcrcul4isis. 

The  !ios]>ital  staff,  in<"hidin^'  physicians,  especially  laryngologists, 
nurses,  orderlies,  etc.,  come  in  close  contact  \\ith  the  ]>atients  in  sana- 
toriums  and  should  become  infected  if  adults,  presumahly  infected 
during  childhoiKl,  could  be  reinfected  with  tnl»crcle  bacilli.  But,  if  the 
exjMTiencc  4if  tlinusantls  of  [»e*opIe  in  these  callings  counts  ftjr  arjything, 
they  do  ni»t  show  a  higher  mortality  nor  morbiility  from  tuberculosis 
than  persons  in  other  otTupations.  The  first  statistics  bearing  on  this 
problem  were  published  by  C.  ThciMlore  Williams/  who  showetl  that 
long  before  the  fliscc^vcry  of  the  tubercle  baciihis,  and  before  any 
precautions  were  taken  to  prevent  the  transmissirai  of  the  rlisease,  no 
case  of  infcition  of  the  hos]>ital  staff  had  lieen  observed*  From  \S4V\, 
when  the  Hrompton  Hospital  for  ronsumptives  was  4»penetl  in  l/ornhai, 
to  1HS2  *' statistics  showing  that  ain<>ng  the  physicians,  as^istant 
l>hysicians,  hospital  clerks,  nurses  and  i>tiiers,  to  the  number  of  several 
himdred,  who  liad  served  in  the  hopsita!  inot  few  of  them  having  I i veil 
in  it  for  a  number  of  years  eontiouously),  phthisis  had  ntit  l>ecn  nurre 
common  than  it  may  be  expected  to  be  on  the  average  among  the  c^ivil 
I>o}ailation  of  the  town."  In  a  later  paper  Williams-  brought  these 
statistic'S  d(jv\n  tri  1!MH>  and  found  that  condilitais  remained  the  same. 
Hut  while  during  recent  years  the  rarity  of  phthisis  in  the  hospital 
staff,  may  Ijc  attributed  to  the  improvement  in  the  hygienic  conditions* 
and  the  disinfeeticm  of  sputum,  this  cannot  be  said  to  have  been 
oi^erative  l>efore  1882.  During  the  thirty  years  of  the  existence*  of  the 
Montefiore  Hospital,  no  nurse,  orderly,  or  physician  has  been  observed 

'  British  MM.  Juur.»  n^2,  ji.  ftl8. 
«  Ibid.,  imB,  2,  4M. 
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I  to  have  Wen  infected  while  attemling  to  the  needs  *>f  the  tiihereulous 
I  patients.  The  physieians  who  developed  phtliisis  during  tlte  past  ten 
[years,  have  had  histories  of  thh  disease  liefore  entering  the  service. 
Similar  statisti(*s  are  available  for  hospitals  in  (kTrnany  and  France, 
published  by  Aufreeht,'  Freymiith,-  Brunon;'  Sau|:nianp^  and  (Jtheri?, 
I  and  brought  together  by  the  author^  in  a  paper  on  hospital  infection, 
Instryctive  data  c>n  the  subject  ha\'e  been  collected  by  SaugmaTi  from 
many  sanatoriuiiis  in  various  eountries.  lie  finds  that  even  among 
laryngologists,  who  are  exposed  to  iufVction  more  than  any  other 
class,  the  morbidity'  and  mortality  from  tuberculosis  are  less  than 
would  be  expected.  He  concludes  that  tuberculosis  is  extremely  rare 
among  those  who  are  engaged  among  consumptives;  physicians  and 
lar\'ngologists  w1r>  had  been  liealthy  l»cfore  entering  upon  their  duties, 
remain  so.  **lt  is  not  dangerous  for  healtliy  arinlts  to  be  coughed  at 
by  patients  suifering  from  pulmonary'  or  laryngeal  tuberculosis'*  con- 
cludes Saugraan. 

Such  facts  have  been  qutiterl  to  disprove  the  transmissihility  of 
tu}>erculosis,  but  in  the  light  of  our  present  knowledge  they  merely 
prove  that  reinfection  is  impossible. 

Marital  Phthisis,— Bearing  in  mind  the  ease  with  which  tubercu- 
losjs  is  transmitted  to  persons  who  have  not  been  infected  previiHisly, 
it  is  to  be  exiieeted  tlnit  the  \ast  majority  oF  husbands  t>f  tnbercuNius 
wive^,  or  healthy  wives  of  tubereulo\is  liushauds  s!ioul<l  acquire  the 
di^ase.  This,  we  know,  is  the  ease  w  ith  syphilis,  in  which  the  active 
disease  is  almost  invariably  transmitted  to  the  unalTected  consort, 
excepting  when  the  latter  has  lieen  infcctc<l  before  marriage.  Hut  for 
n  long  time  it  has  been  a  mystery  why  phthisis  in  both  husband  an<l 
wife  is  very  rare  in  spite  of  the  fact  that  they  probably  come  into  ruore 
intimate  contact  than  even  father  and  chihL  Even  in  families  in 
which  most  or  all  of  the  children  are  affected  with  tuberculosis  it  is 
exceedingly  rare  to  find  that  both  the  mother  and  the  father  shcujld  be 
sick  with  the  disease.  Formerly  this  fact  \\  as  used  as  a  strong  argument 
against  the  transmissihility  of  tobereulosis*  but  now  we  understand 
that  it  is  due  to  the  immunity  acquire<l  by  an  infection  which  has  not 
been  effective  in  producing  phthisis. 

For  uian\'  \'ears  the  writer'^  was  physician  to  a  charitable  s{*ciety, 
having  under  his  care  amundly  8(M)  to  10(H)  consmnpti\'es  who  livecl 
in  poxerty  and  in  want,  in  overcrowtled  tenements,  having  all  op[x>r- 
tunities  to  infect  their  e(»nsorts;  in  fact,  must  of  the  consumpti\'es 
shared  their  beds  with  their  healthy  consorts.  Still,  very  few  cases 
were  met  in  which  tuberculosis  was  found  in  laitli  the  husband  and  the 
wite.    Widows,  whose  husbands  died  from  phthisis,  were  only  rarely 

'  Miiorh<^n.  rruMJ.  Wrhusctrr.,  ItKJH,  45,  15H. 
»  B*Mtr.  a.  Klin.  d.  TuU-rk..  nUl.  20,  2:il. 
'  La  tulKTi^ulusi*  puliiioniiirtr,  Parb,  KU3,  p.  5U» 

*  ZXscUr.  f.  Tub«'rk-,  11^1.5.  6,  125;  UH)7.  10,  224. 

*  Am.  Mod,   19  U%  21.  607. 

*  Am.  Jour.  Med,  Sci.,  1917.  163,  395. 
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seen  to  develop  the  disease.  Among  170  couples  in  which  one  of  the 
consorts  was  tul)erculous,  it  was  found  that  only  in  2.5  per  cent  were  both 
the  husband  and  wife  phthisical;  this  notwithstanding  the  fact  that  a 
large  majority  lived  very  closely  together,  even  sharing  the  bed.  It 
has  Imhmi  my  impression  when  investigating  this  problem  that  if  under 
such  conditions  infet»tion  has  not  taken  place,  it  cannot  occur  in  any 
other  adults. 

This  exi)erienc»e  is  not  unique.  Mongour^  found  that  among  440 
marriwl  couples,  in  which  one  of  the  consorts  was  sick  with  tubercu- 
losis, there  were  only  1()  in  which  the  partner  was  also  phthisical,  i.  e., 
4  JHT  ct»nt.  Thom'  reports  402  couples  with  only  12,  or  3  per  cent,  in 
which  infection  of  the  amsort  had  taken  place  in  all  probability. 
I.  Hurney  Yeo'  found  marital  phthisis  comparatively  rare,  basing  his 
deductions  on  particulars  collected  of  1055  cases  of  consumption.  He 
cites  figures  of  J.  U.  Bartlett,  Herman  Weber,  and  others  and  concludes: 
"Taking  these  figures  for  what  they  are  worth,  it  seems  certain  that 
the  conununication  of  amsumption  from  wife  to  husband,  even  among 
the  class  in  which  the  conditions  of  life  favor  to  the  utmost  the  com- 
munication  of  wntagious  disease,  is  very  rare;  while  it  would  seem 
that  conununication  from  husband  to  wife  is  more  frequent."  Pope,* 
Pearson,*  Elderton,  and  Goring  have  made  careful  statistical  studies  of 
this  problem  in  England  and  arrive  at  the  conclusion  that  the  chances 
of  tulHTculosis  (Krurring  in  both  consorts  are  about  the  same  as 
insanity,  and  a  (ierman  writer  has  shown  that  cancer  in  both  consorts 
is  mort*  apt  to  (xrur  than  phthisis.  In  a  recent  statistical  study  by 
Ixny.*  i^omprising  315  married  ctmples  which  lived  in  poverty,  34  per 
ctMit  sharing  the  IhhI,  possible  marital  infection  could  be  traced  only 
in  2.vS  jH*r  crnt.  He  i)oints  out  that  when  marital  phthisis  does  occur, 
it  is  characterizetl  by  a  favorable  course  of  the  disease  in  the  secondarj' 
cast\s.  and  siH>n  after  the  actively  diseased  partner  is  removed,  the 
inftvteil  ix>nsort  rtHX)vers  his  or  her  health.  Haupt  found  among  1553 
tuln^ri'ulous  wuples  that  KXi,  or  7  per  cent,  were  both  affected.  This 
iHMiig  the  highest  ix^n^ntage  recortleil,  it  is  essential  to  remember  that 
it  is  exactly  the  pn>iH>rtion  in  which  humanity  suffers  from  the  disease. 

In  this  i*onntH»tion  it  is  imiH)rtant  to  mention  a  cmrious  phenomenon, 
first  incntioneil  by  Petruschky'  and  which  he  named  "mother  immu- 
nity." A  woman  marrying  a  tul>erculous  husband  begets  childrra, 
iniKst  of  whom  either  are  sick  with,  or  die  from,  tuberculosis,  but  she 
rtMuains  healthy.     Geralil  Webb*  has  ol>serve<l  the  same  condition, 

1  i\>n»s.  Inttrii.  .U*  la  T\iUn'ultv?*\  Parb*,  19iVo.  1,  413. 
«  Zi!^hr.  f.   TulvrkuKvs*'.  llKC*.  7.  12. 

*  l^riti^h  Moil.  Jimr..  Juno  17.  lv>2.  p.  Si^5. 

*  A  StH>»nvi  Stiuiy  ot  SiatUii**5i  nf  l\ilm«»iiar>'  TuU»r\*uli>sL«.     Marital  InfeotioD.  Loodon, 

»  VuUT\*ulo>is,  HonMity  ami  Knvmniment.  Li^mion.  11M2:  Tho  tight  aieainst  Tuber- 
ouK>ea>  atui  iho  IVath  Kato  fnmi  rhthisi^.  Li^iHloa.  1911. 

*  lUitr.  1.  KUu.  a.  TuU-rk..  1914.  SS,  147. 

■    Kiv^'lHiisa**  vl.  Imiimntatsforsohunc.  1914.  1,  IS9. 
'  J«Hir.  oi  LaU^ratory  auii  Clin.  Mevl..  1916.  1. 
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though  he  is  inclined  to  consider  this  as  only  a  relative  and  not  a  com- 
plete immunity  of  the  mothers,  because  they  react  to  tuberculin,  and 
he  even  found  one  of  them  to  be  herself  a  "carrier."  The  present 
writer  has  had  many  women  of  this  type  under  his  care.  Analogous 
conditions  are  seen  in  men,  which  may  be  called  "father  immunity." 
A  man  marries  a  wife  who  dies  from  tuberculosis;  he  again  marries  and 
his  second  wife  succumbs  to  the  same  disease.  I  know  of  one  who  had 
three  wives  die  from  tuberculosis,  while  he  remained  healthy.  The 
children  are  usually  tuberculous,  or  die  from  this  disease. 

We  have  dwelt  on  these  facts  because  they  are  very  important  points 
in  phthisiogenesis:  (1)  Tuberculous  infection  can  only  occur  once; 
and  (2)  phthisis  develops  only  in  persons  who  are,  for  one  reason  or 
another,  constitutionally  predisp>osed  to  the  disease.  Inasmuch  as  the 
non-phthisical  consort  has  already  been  infected  with  tubercle  bacilli 
during  childhood,  new  opportunities  for  reinfection  by  cohabitation 
with  a  consumptive  consort  are  of  no  avail  to  produce  phthisis.  It  is 
his  or  her  constitution  that  determines  whether  consumption  will 
develop,  and  not  the  opp>ortunities  for  reinfection. 

Clmieal  Evidence  of  Immunity  Acquired  by  Tuberculous  Infection.  — 
Recent  investigations  have  shown  that  a  tuberculous  bacteremia  is 
not  uncommon  (see  p.  284)  in  patients  suffering  from  any  of  the 
forms  of  tuberculous  disease,  yet  they  do  not  manifest  symptoms  of 
acute  miliary  tuberculosis,  as  would  be  expected  a  priori.  Similar 
immunity  phenomena  have  been  observed  in  syphilis  and  malaria, 
and  Morgenroth^  has  shown  this  to  be  the  case  in  chronic  infections 
with  hemolytic  streptococci.  Whether  it  is  a  form  of  "depression 
immunity,"  as  Morgenroth  suggests,  or  to  some  other  cause,  remains 
to  be  decided  by  fiuther  investigations,  but  there  seems  to  be  no  doubt 
that  mutual  immunization  of  the  parasite  and  host  does  occur  in  tuber- 
culous infection. 

A  number  of  clinical  facts,  hitherto  obscure,  can  be  rationally 
explained  by  this  acquired  immunity  of  the  tuberculous  to  the  virus 
of  tuberculosis,  and  they  confirm  the  assumption  that  certain  ex- 
perimental data  obtained  in  animals  hold  good  for  man.  Thus, 
despite  the  fact  that  so  much  sputum  containing  tubercle  bacilli  passes 
through  the  throat,  mouth,  lips,  etc.,  tuberculosis  of  the  mucous  mem- 
branes and  the  cervical  glands  in  adults  is  exceedingly  rare.  Patients 
with  extensive  tuberculous  lesions  of  the  lungs,  expectorating  myriads 
of  tubercle  bacilli,  often  have  their  teeth  extracted  or  the  tonsils 
removed  by  operation,  yet  no  local  tuberculous  infection  occurs, 
though  tubercle-laden  sputum  surely  remains  on  the  open  wounds. 

Scrofulous  children  have  been  noted  by  physicians  for  many  genera- 
tions to  display  great  resistance  against  the  development  of  active 
tuberculous  disease  of  the  lungs  in  later  life;  many  even  speak  of 
inmtiimity.    The  same  is  the  case  with  other  extrathoracic  tuberculous 

»  Deutsch.  med.  Wchnschr.,   1920.  46,  337. 
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lesions.  As  will  he  shown  later  on  (see  Clinpter  XXX),  |iersnns  with 
aetive  tnherniltjsis  ^^{  the  plamls,  Indies,  juiiUs.  .skin,  etc,  only  rarely 
develop  piilinrmary  phthisis.  Mayo^  points  out  that  in  Minnesota, 
where  siirgir:tl  tiilHTrnlosis  is  rife,  phthisis  is  iineommon»  anrl  this  has 
heen  cjliser\e4l  to  lie  the  ruse  in  many  other  ])latrs.  A  lar^e  ]>ro[)ortion 
of  the  piipulation  of  ('(iltmnlo  h  knouTi  to  iHMlesieialed  fnmi  perstms 
who  enii>cratefl  to  thiit  State  lierause  of  tubereulous  tliseiLse*  It  has 
been  observed,  and  re(*ently  eonfrnied  by  Whitneyr  that  (\>If>radoans 
display  a  striking  imiininitv'  against  aetive  tu!>ereulosis.  While  the 
(*limate  may  l>e  erediteil.  still  it  <loes  not  explain  this  phenomenon 
eonii>k*tely.  Xatnrat  selection,  elinnnating  the  snseei)tihle  st<K  k,  favors 
the  pnjpagation  of  those  \s  ho  have  strong  resistanee,  1  heir  snrvivah 
despite  the  patholofrieal  stock,  indkates  that  they  possess  nnusnal  resist- 
anre,  and  that'their  flesct^ndajits  share  in  it.  ( linir-al  experienee  teaches 
that  tlie  prognosis  in  tid>er<idons  patients  is  innch  l>etter,  ami  the  conrse 
of  tlie  (hseiLsr  less  stormy,  in  those  who  have  descended  from  tulnT- 
eulons  parentage,  or  who  were  '*scrofnlons  "  dnring  cinldhooi!  (see 
Chapter  XXX), 

The  imnnmity  of  the  tnhercnlous  ta  tnhercnh>sis  is  thns  coidinncfl 
by  a  variety  of  ehincal  facts  whi(  h  can  hardl\'  Ik-  explained  otherwise. 

Tuberculosis  on  *'Virgm  Soil*'  in  Human  Beings, -In  contrast  with 
the  immunity  <lisplayeil  hy  infected  tinman  beings  against  reinfection 
with  tubercle  iia*illi,  thr>sc  free  from  the  \  irns  are  very  suscejitible, 
and  when  infected  the  cliincal  p)henoniena  are  the  same  as  tliose 
observed  in  experimental  tuberculosis  in  arninals.  Tearing  in  mind 
that  newborn  infants  are  free  from  tuliertulosis,  no  matter  frean  what 
stock  tliey  are  des(  ended,  if  is  sup"|;^esti\  e  alon":  the  lines  i>f  onr  intpjiry 
that  w  hen  infe<'ted,  tlie  resulting  disease  runs  an  acute  and  |>rogressive 
course,  just  as  is  the  case  in  exiierimental  tuberculosis  in  guinea-pigs 
and  rabl>its.  For  obvious  reasons,  no  experiments  <if  this  kirul  have 
heen  made  on  infants.  But  there  have  been  observer!  inoculatirms  of 
tubercle  in  newbf>rn  infants  among  Jews  when  the  wound  nnale  during 
ritual  ein  umcision  was  infected  hy  a  tid)erc  ulons  operator.  '1  he  infant 
promptly  becomes  sick  with  tuberinlosis,  and  tlie  disease  runs  an  acute 
and  progressive  course,  the  regiomd  lymph  glands  being  implicate* I. 
This  is  a  dra^stic  contrast  to  the  mildness  of  tnl>er(uious  int*eylation 
infections  in  a<lnlts,  as  is  seen  in  the  "butclier*s  wart,**  the  "piitholo- 
gist's  wart,"  etc.  Moreover,  there  arc  availalile  (crtain  ofjscrvations 
which  tend  to  show  eonelusively  that  adult  human  beings  cannot  be 
ex|jerimental!y  infeeteil  with  tubercle  bacilli.  In  Fehrnary,  \W0, 
Felix  Klemperer*^  injected  snbt  utaneously  bovine  bacilli  into  bis  own 
arm.  Ten  months  later  he  exciseij  the  indurated  subcutancons  cellular 
tissue  at  the  site  of  the  injection  and  niicroseopic  examination  showed 
well-organiKed  granulation  tissue  with  giant  cells,  but  no  caseation. 


Jour.  Am.  Mm  I.  Asi^ii.,  IfiU.'i.  44,  1 150, 
Colanuio  Modiriiie,    lUll^   16,  '2iSS, 
Ziaebr.  f.  kliti.  MmL.  1905,  fi6«  241, 
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II  tubercle  bacilli  could  be  disc^^vcred,  showintr  tluit  sfjecific  disease 
ras  probably  absent,  and  the  ti.ssue  changes  were,  at  atiy  rate,  not 

araeteristic  of  tul>ercid<>sis.  Another  ]>hysuiaii,  who  had  been  tuber- 
^culoUvS  for  fourteen  years,  also  sulanitted  to  similar  injections  of  bovine 
Willi.  In  this  experiment  the  iiidi\  i<liial  was  given  fourteen  injeetions 
'Without  proilueing  any  resylts.  Four  other  tuberculous  patients  were 
injected  witli  tid>erculoas  [ymphatie  tissue  from  ^^uinea-pigs.  A  total 
nuinl>er  of  thirty-niue  injections  of  bovine  bat  il!i  were  adnjinistered  to 
these  four  patients.  The  local  effects  were  siijujht.  Four  times  abscesses 
were  prt)duced  which,  however,  healed  soi»ner  or  later,  (icueral  con- 
Istituticmal  effects  were  not  observed  in  any  ease;  the  patients  stated 
that  they  felt  better,  and  they  gained  in  w  eight  during  the  exp<^ri mental 
treatment.  Kleni|KTer  concluded  that,  within  cert  si  in  limits,  there 
ap|H*ars  no  doubt  that  subcutaneous  injeetirms  of  bovine  bacilh  are 
harmJeiis  to  tuberculous  individuals.  Bauiagarten^  fXTformed  siiniJar 
e3q>eriments  on  cancerous  patients  with  the  same  results. 

It  is  important  to  mention  that  experimental  infections  of  physicians 
have,  almost  without  exfeptiou,  proved  harmless.  Thus,  Alfred 
Moller^  was  infecteiJ  intravenously  A\ith  tubcrtle  !>acilli.  lie  did  not 
develop  any  acute  disease,  exce[>ting  that  he  lost  in  weight  tor  a  few 
months  ami  then  recuperated  without  showing  any  symptoms  of  tuber- 
culosis. Baldwin  and  (iardner  also  mention  that  (larnault  injected 
virulent  bovine  bacilli  into  his  own  forearm  with  no  harmful  results. 
Ritter  and  Whling*  report  accidental  inhalation  without  harm  of 
millions  of  dry,  virulent  tubercle  bacilli  by  Hans  Much  and  his  co- 
workers. *'It  is  difficult  to  avoid  such  acci<lents,"  say  Baldwin  and 
Gardner,^  '*  in  research  laboratories  where  dry  material  is  manipuiateil, 
yet  to  our  know  ledge  no  authentic  instance  of  their  causing  pulmonary 
tuliereulosis  has  been  reported." 

Phthisis  as  a  Manifestation  of  Immumty>  — From  the  exi^erimental 
and  clinical  data  arrayed  above,  it  is  dear  that  neither  infection  with 
tuWrcle  bacilli,  nor  predisposition,  whatever  this  may  consist  in,  is 
alone  capable  of  prmluciug  tuberculous  disease.  To  each  one  who 
l>e<.*omes  phthisical,  there  are  many  w  ho  have  been  infected  with  tuber- 
(*le  bacilli  and  renuiined  healthy  in  the  clinical  sense.  Indeetl,  spon- 
taneous uifeetiou  acquired  during  childhood  appears  to  render  the 
body  immune  against  further  and  renewetl  exogenous  infection  with 
the  same  virus. 

It  is  also  clear  that  chronic  phthuw  occurs  only  iti  individuak  who 
been  inff'ckd  with  ifdtfrcnlosw  during  chlldhfKtd,  but  ha\'e  remained 
tliy  until  adolescence.  I  n  other  w*  jrt  is,  phthutLs  wr //  n^  only  in  ptrson^t 
who  haiop  been  immnnizcd  by  an  rarlifr  infeeHon.  In  fact,  it  is  in  itself 
a  manifestation  of  immunity,  othenvise  tlie  patient  would  succuudi  to 


»  Berl.  kliii.  WVhQ**'hr.,   1901.  p.  s<>4:  UJ05,  r*-   13^*. 

'  ZLsrhr,  f,  Tubt-rk,,    19U4.  B,  21 L 

»  BitL  kliu.  W^ohtisohr..  1909.  66,  1914, 

*  Am.  Rev.  Tuborcul.,  1921,  6,  43ti 
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acute  general  miliary  tul>erriilosis,  as  do  tliose  who  have  not  been 
immunized  by  earfier  miki  infection,  Thi.s  iimnuiiity  is  apparently 
sufficient  to  pn>tect  the  individual  under  ordinary  circunistafu*es, 
hut  under  certain  eonditious  it  may  fail,  ami  the  person  may  he 
reiiifecterl  either  from  without*  the  tubercle  t>aeilli  being  so  uhiquitr^us 
that  v^e  can  hardly  escape  them;  or  from  within,  by  the  proliferation 
of  the  bacilli  tliat  liave  been  harbored  in  *' healed**  nv  quiescent  ftK'i, 
through  metastasis. 

Acqniretl  immunity  in  contagious  diseases  is  hardly  ever  absolute — 
it  is  *mly  relative,  suHicient  for  the  orcJinary  conditions  of  ife,  and  fail- 
ing during  emergcneiet^.  The  same  appears  to  be  true  of  the  imuuniity 
acquired  during  ehildhf>od  by  infection  with  tul>ercle  )»acilli.  It  pro- 
tects the  average  |>erson  against  exogenous  reinfection  with  tuljcrcle 
bacilli,  and  nuMierate  failure  of  immunity  permitting  reinfection  rloes 
not  result  in  general  tuberculosis,  but  only  in  phthisis— the  most  vul- 
nerable organ  in  the  body,  the  lung,  snccumhs,  while  the  others  are 
still  more  or  less  prote4;teiL 

Immunity  through  Bovine  Infection,— Some  authors  have  he^n 
incliniHi  to  attribute  the  inn n unity  <jbserve<l  in  most  adults  to  infection 
during  (^hildhfK>d  with  the  bovine  tyiyi^  4>f  bacilli  whith  prott^ts  the 
individual  against  su|)crinfeeti(m  with  bacilli  of  the  human  ty\yi^. 
('live  Kiviere^  even  advm'ates  the  immunization  of  humanity  along 
these  lines.  He  says  that  "until  human  sources  of  infection  can  l>e 
practically  eliminatecb  or  artificial  immunization  becrnnes  an  ai^'oui- 
plished  fact,  infection  with  the  bovine  bacillus  through  the  use  of  a 
well-mixed  milk  remains  our  Wst  ally  in  the  canipaigi^  against  tulH*r- 
culosis."  We  have  seen  already  that  l)f>vinc  iiifecti(m  is  fatal  only  in 
exceedingly  rare  instances.  That  it  may  protect  against  hafection  w  ith 
the  human  ty^  of  bacillus  is  made  highly  probable  by  the  rarity  of 
phthisis  in  surgical  tuher<'uh»sis.  "  Very  significant  iti  this  res{>ei*t  also 
are  the  figures  of  MeXei!  for  Edinlmrgh  wliere,  as  shown  by  Fraser 
and  Philip  Mitchell,  tul>erculosis  of  bovine  origin  is  j>articularly  rife. 
Comparing  Edinburgh  with  X'ieona,  he  finds  the  incidence  of  tul»ercu- 
lous  infection  higher  in  the  former  for  children  up  to  the  age  of  four 
years,  and  this  in  itself  is  highly  suggestive  of  milk  infection;  but  the 
valual>le  comment  on  this  is  the  fact  that  the  mcirtality  from  phthisis 
in  Vienna  is  nearly  three  times  as  high  as  that  for  Kdinl>orgh.  Indeed, 
the  high  ini'idcnee  of  alxhiminal  tubcntilosis  aju!  the  linv  mortality 
from  phthisis  are  characteristic  of  (Treat  liritain  as  a  \i  hole  m  hen  ctjni- 
pared  with  other  civilized  ctjuntries  of  Eurofx*,  and  this  may  well  Ix^ar 
the  interi)retation  that  it  is  the  early  ln^vinc  infect itai  which  protects 
against  the  inroads  of  pulnn>nar>'  tulicrcidosis  caused  by  the  human 
strain  of  tuljcrclc  bacillus."  lirowiilee-  also  found  that  in  England 
phthisis  is  less  common  in  those  districts  in  which  tliere  is  a  large 

«  British  Jour,  of  Tuljerc..  1914.  S»  m. 

*  An  InveiitigAtiQii  Itilo  the  E|>i(lomiolog:>'  of  PhthiiHs  in  Onmt  Rritciin  and  Ireland, 
Purt  III.  Umdon,  1*.*20,  p.  55. 
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number  of  deaths  from  tuberculosis  in  children,  and  also  in  the  counties 
from  which  a  large  amount  of  milk  infected  with  tubercle  is  sent  to 
London.  On  the  other  hand,  Bushnell*  is  inclined  to  think  that  chil- 
dren become  immunized  against  infection  with  bovine  bacilli,  which 
they  often  ingest  \^'ith  milk,  through  previous  contact  with  human 
tubercle  bacilli. 

Fkilnre  of  Tmmirnity . — Obviously  the  evolution  of  phthisis  does  not 
depend  alone  on  the  intensity  of  the  infection  during  childhood.  The 
character  of  the  soil  invaded  by  the  bacilli  is  perhaps  more  important. 
Some  succumb  to  hematogenous  tuberculosis  as  a  result  of  a  mild  in- 
fection, harmless  to  the  average  individual,  which  indicates  that  pre- 
disposition \iv  as  a  stronger  factor.  In  what  this  predisposition  consists 
we  are  in  the  dark,  as  has  been  shown  in  Chapter  IV,  in  which  most 
of  the  facts  and  fancies  of  this  problem  have  been  discussed  in  detail. 

Failure  of  immunity  may  be  due  to  various  complex  biochemical 
changes  in  the  body  with  which  we  are  unacquainted  at  the  present 
state  of  om*  knowledge.  This  is  seen  in  children  who  have  been  infected 
but  who  thrive  in  spite  of  it,  until  an  attack  of  measles,  whooping-cough, 
etc.,  which  is  accompanied  by  a  failure  in  allergy,  as  is  evident  from 
the  n^ative  outcome  of  the  cutaneous  tuberculin  test  during  the  active 
stage  of  the  disease,  flares  up  the  latent  tuberculous  focus  and  tuber- 
culous bronchopneumonia  results.  Other  febrile  diseases  may  act  in  the 
same  manner,  but  we  do  not  as  yet  know  the  exact  nature  and  effects 
of  these  biochemical  changes  in  the  body  following  contagious  disease. 

The  nature  of  predisposition  is  the  stumbling-block  of  the  theories 
cf  phthisiogenesis.  Clinical,  demographic,  and  experimental  observa- 
tions have  not  cleared  up  these  important  problems.  It  appears  that 
no  single  predisp>osing  factor,  nor  a  combination  of  several  factors,  will 
fit  most  cases.  As  has  been  pointed  out  by  Martius,^  the  predisposition 
of  the  individual  is,  after  all,  not  a  specific  entity,  which  is  possesed 
by  those  who  are  attacked  by  phthisis,  and  lacks  in  those  who  escape 
the  disease  despite  infection.  It  appears  to  be  a  complex  affair:  In 
each  individual  case  there  are  a  number  of  anatomical  and  physio- 
logical factors  which  may  each  alone,  or  several  in  combination,  decide, 
under  certain  conditions  whether  the  person  is  to  become  phthisical 
and  even  these  factors  are  subject  to  great  oscillations,  and  may  com- 
bine differently  under  different  conditions.  From  this  point  of  view 
everybody  is  predisposed  to  tuberculosis,  but  there  are  many  important 
differences  in  the  resisting  powers  of  different  individual  persons  which 
depend  on  the  number,  intensity,  and  accidental  combinations  of  the 
various  predisposing  factors  which,  by  themselves,  are  influenced  by 
certain  vital,  biological  oscillations  occurring  during  the  lifetime  of 
the  individual.  We  thus  have  gradations  of  predisposition  from  the 
strongest  degree  of  vulnerability  to  the  highest  degree  of  immunity. 

*  Epidemiology  of  Tuberculosis,  New  York,  1920,  p.  180. 

'  In  Brauer,  Schr5der,  and  Blumcnfcld's  Handbuch  d.  Tuberkuloae,  1,  395. 
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The  viirious  clinical  forms  of  tyt>er('ijlosis,  acute,  subacute,  chronic, 
fihroifl,  etc\,  may  thus  he  exiihuiied  to  a  certain  extent. 

Endogenous  and  Escogenous  Reinfection, -Considering  phthisis  as  a 
disease  which  flevelo|)s  only  in  an  organism  that  has  been  immunized 
by  an  earlier  iiifecticm  which  has  left  a  latent  or  "healed''  tuberrulous 
focus  in  some  part  uf  the  body,  the  problem  arises  w  hetlier  the  flaring 
up  of  the  local  lesion  in  the  hinj^  is  caused  1*y  a  new  iiifei  tioii  from 
without,  l>y  the  invasion  of  new  bacilli,  or  front  within  by  metastatic 
miration  of  bacilli  w  hich  have  been  kept  di»rniant  for  years,  until  the 
immnnity  they  conferred  fails  ff*r  some  reason. 

Kxperiinental  findings  on  this  point  are  soniewdiat  eonflieting.  Ortli 
and  Habiiunvitsch'  have  foniirl  that  when  guinea-i>igs  are  infected 
with  vtry  small  di»ses  of  mililly  virulent  tubercle  l»acilli  which 
cause  only  local  tuiK^rculous  changes^  the  efl'ect  prcMliiced  is  that  a 
second  infection  with  virulent  hiunan  Imcilli  ii(K*s  not  cause  tlie  usual 
generalized  tuberculosis,  but  pulmonary  tuberculosis  results,  bearing 
some  analogy  to  pulmonary  tuberculosis  in  human  beings.  In  rabl>its, 
w iiith  react  to  human  bacilli  in  a  manner  similar  to  that  of  man  more 
than  guinea-pigs,  they  i>ro<lui*ed  in  this  maimer  f  hnvnic  tubercidous 
lesions  in  the  lungs.  Hamburger,  Barteh  I^'vy,  Hugo  Sclter,  aiitl  iif  liers 
have  confirmed  these  findings.  This  would  iiujieate  that  phthisis  is 
due  to  exogenous  superinfection. 

1  hat  the  ontl>reak  of  phthisis  is  due  to  autogenous,  or  uiet4istatie, 
reinfection  has  Irtu  maintained  l\v  Behring,  acci^nling  to  whom  the 
primary  infection  takes  place  through  the  gastn»-intestina!  tract  during 
childhood,  tlie  bacilli  remaining  latent  until  stirred  into  activity  by  some 
exciting  cause.  But  if  tliis  were  the  case  we  should  expect  that  pul- 
monary tuljereulosis  ihw  to  liovine  bacilli  would  l>e  very  frKjUent, 
considering  that  at  least  10  per  cent  of  infeetitms  during  chihlhood 
are  caused  by  this  type  of  mier<K)rganisms.  As  it  is,  there  have  )»eeM 
rep(*rtetl  very  few  cases  of  phthisis  in  which  the  Inivine  luielllus  was 
ftmnd  exclusively*  We  have  already  mentioned  that  it  has  l>een  sug- 
gested that  those  infected  with  bovine  bacilli  are  immune  against 
human  bacilli,  and  they  are  the  ones  who  esea]>e  phthisis  despite 
tubereuioiis  infection,  but  this  wouM  have  to  be  proved. 

Ufuner  and  Much  maintain  that  their  investigations  lead  them  tci  the 
conclusion  that  reinfection  is  always  endogenous,  or  metastatic,  frtmi 
existing  tul>tTculous  foci  within  the  bmly,  **\Ve  know,"  says  Mncli," 
"that  a  tuberculous  organism  is  not  susceptible  to,  in  fact  it  is  immune 
against,  suptTinfection  from  without.  We  most  also  admit  that  when 
an  organism  is  infected  during  cbildhrMMl  it  passes  through  a  precarious 
crisis,  but  it  may  survive  this  first  infection  and  remain  endowed  with 
immunity.  But  during  adolescence,  wlien  great  demands  are  made 
upon  the  vital  forces,  the  Imdy  may  l>e  oven^ helmed  by  the  l>aeilli 
and  the  most  vulnerable  organ  in  the  body — the  lung — suctrumbs: 

'   Drci  VortrEige  fthor  Tul[»r*rk ulnae,  Berlin,  11113. 

*  In  Brau«!r,  Schroder,  and  Blunienfeld'a  Ilncidtiuch  d.  Tutierkuloae,  1^  247. 
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tthus  phthisis  results.  One  who  hesitates  in  aett*ptin^  tliese  itivas  of 
Ifeinfectinn  from  within  shoulf!  only  compare  phthisis  with  s\i)hilis/' 
There  are  analogous  eonditions  knnwn  in  pathnlo|Ty  showing  that 
in  organism  may  harl>ijr  virulent  l^arilli  witliout  any  harm  to  itself. 
Thus,  the  **c*arriers'*  cif  typlioiil,  diphtheria,  nieningcKMx*ei.  pnt*urno- 
•cci,  and  other  bacilli  may  go  arcmnd  for  years  without  sht>winju  any 
[j^'mptonis  of  disease,  although  they  are  a  eonstant  danf^er  to  otiiera, 
Jut  Texas  fever  illustrates  this  point  even  l>etter*  Cattle  which  survive 
in  attack  remain  with  the  living  virus  w  ithin  their  bodies,  but  are 
[immune  against  new  infections,  so  that  they  may  remain  in  infected 
Ipastiires  without  any  danger  to  themselves.  But  should  they  suffer 
from  any  secondary  derangement,  they  may;  as  a  result,  experience 
an  acute  exacerbation  of  the  pnuTss  owing  to  sudden  proliferation  of 
the  virus  whic*h  has  been  dr^rmant  for  a  long  time  within  their  Ivodres. 
There  are  similar  clinical  |)henometni  in  num.  It  is  known  that 
ifeetion  with  the  malarial  jiarasite  [jrotects  against  further  infection 
with  the  same  parasite  from  external  sources,  and  for  this  reason 
indigenous  adult  individuals  in  malarial  districts  are  in^^nnne  to 
malaria,  as  was  sho\Mi  by  Koeh,  In  some  cases  there  oceiirs  further 
infection  in  later  years»  and  the  result  is  a  cachexia,  a  sort  of  malarial 
phthisis.  But  in  such  cases  the  initial  infection  uuist  have  been  an 
especially  strong  and  severe  one.  In  syi>}ii[is  this  is  even  illustrated 
to  V)etter  advantage,  Su|>erinfections  are  very  difficult,  usually 
impossible;  the  integimients  and  mucous  membranes  cease  to  react 
to  the  s%'philitic  virus  introduced  from  without  while  the>'  are  sus- 
ceptible to  their  actiim  from  within.  John  A.  Fortiyce,*  in  a  review 
of  this  subject,  cites  several  other  examples:  **I^vaditi  has  dciuon- 
strated  that  animals  suttering  with  spirillary  infection  are  inmiune 
to  a  new  inoculatiruK  Their  .serum  has  a  high  antibtnly  content. 
but  the  blood  still  harbors  parasites  and  is  capal>ie  of  ])ro<lucing  a 
fresh  inft*f;tion  in  healthy  animals.  So  with  the  serum  <vf  guinea-pigs 
iniX'ulated  with  Nagana  or  Surra  trypanosomes.  This  is  trypanocidal 
for  these  organisms  /7/  r//ro,  hut  in  vivf)  the>'  have  acquired  an  insensi- 
bility to  the  trypanolytic  antilHidics,  for  the  blood  and  tissues  of  the 
animals  stiil  contain  jiarasites.  The  same  is  true  of  human  subjects 
suffering  from  sleeping  sickness  in  whfise  serum  trypanolytic,  agglutin- 
ating, and  other  proteitive  bo<lies  have  been  demonstrated.  Carrying 
the  analog^'  to  s\i>hilis  we  find  that  an  individual  may  harbor  spiro- 
chetes for  forty  to  fifty  years,  while  liis  skin  and  mucous  memliranes 
exliibit  an  insiLsceptibility  to  reinoculation  under  natural  ex^iosure. 
However,  as  soon  as  he  is  freed  from  his  infection  he  is  again  in  as 
susceptible  a  state  as  he  was  prior  to  his  first  attack/' 

We  have  shown  that  healed  tul>erculous  lesions  contain  living  and 
virulent  tulKTcle  bacilli;  in  fact»  even  calcified  fo{i  contain  them.  It 
has  even  been  questioned  whether  fuic^e  infected  with  tubercle  bacilli, 


»  Am,  Jour,  Mi'd.  ScL,  1915,  149,  761. 


158 


pirnnsioaEXEsis 


the  vims  is  ever  absent  from  tl)e  l>n«lv.  Ant]  for  this  reason  we  may  look 
upon  phthisis  as  pnxkiced  by  endogenous  reinfection.  Thus,  aeeonling 
to  Romer,  phthisis  is  an  acute  or  subacute  exai'erbation  of  a  latent  or 
quiescent  lesion  in  the  Inngs  atiqiiireti  by  massive  infection  during 
ehildhooil.  the  bacilli  remaining  ilormant  for  years,  \mt  when  the 
immunity  which  they  ecKiferred  failed,  owing  to  some  intercurrent 
disease,  the  lesion  in  the  lungs  flared  u}>.  That  the  st)ecifie  immunity 
is  not  altogether  lacking  even  under  these  circumstances  is  evident 
from  the  fact  that  the  lesion  remains  localized  for  a  long  time  in  the 
most  vulneral>le  of  organs — the  Inngs.  Phthisis  is  thus  proof  of 
inmnniity  against  tnbereulosis.  (icneral  nnliary  tulierculosis  *loes  not 
^levelop  easily  in  the  vast  majority  of  indixiduals  who  have  been  im- 
nunnzed  by  previous  infections  with  tubercle  bacilli, 

Innnunity  of  Adults.— The  <|Uestion  why  adults  are  not  immunized 
by  mild  primary  infections,  as  t^iildren  are,  has  not  been  explained 
satisfactorily*  We  have  alrearly  mentioned  that  adults  hailing  from 
countries  where  tulverculosis  is  unknown,  and  where  they  could  not 
have  been  infected  during  clnldboiHl  l>e<'anse  of  the  lack  of  tulnTcle 
bacilli.  U|Hm  coming  into  cities,  ami  in  contact  with  tubercle-laden 
surroundings— subjected  to  jirimary  tuberculous  infection-soon  suc- 
cumb to  the  acute  forms  of  phthisis,  like  infants  or  guinea-pigs.  Coh- 
l)ett^  is  inclined  to  attribute  it  to  the  cassation  of  the  strain  made  ujxin 
the  coustitution  by  bodily  gnnvtli.  He  that  as  it  may,  he  thinks  that 
we  may  conclude  tJiat  infectitxi  w  ith  tubercle  hacilii,  though  it  does 
not  entirely  cease  w  hen  atlult  age  is  reached,  is  nevertheless,  like  infec^ 
tion  with  most  other  diseases,  less  easily  acquired  then  than  in  child- 
hood and  adcilest^ence.  Mucli  attenipyted  to  explain  it  by  saying  t!)at 
either  the  organism  of  the  i^hilil  alone  is  caj>aljle  of  evolving  a  suflitient 
quantity  of  inmujne  bi>dies,  or  we  umst  assume  that  an  adult  fXTSon, 
cfKiiing  fnmi  an  environnient  free  from  tuliercuhjsis  to  t»ne  whi(*h  is 
tubercle-hnlcji,  fret^y  going  arouuil  among  ]>eo]iIe  among  wIhwu  there 
are  many  bacilli  carriers,  is  soon  suljjectetl  to  massive  infection  against 
which  he  ihK's  not  ]>ossess  sufhcient  powers  i>f  resistance.  On  the  other 
hand,  the  sheltertnl  infant  dm^ii  not  roam  arountl  among  various  |X'ople 
tluring  tlie  Hrst  years  of  its  life  and  comes  in  cinitact  w  ith  only  a  few 
bacilli,  so  long  as  there  is  no  active  case  of  tulxTcuh>sis  at  lujuie* 
I  may  add  that  the  suggest i(jn  made  above  tt)  the  etfect  that  the 
iumiunization  of  humanity  during  childhrHKl  may  l>e  acconq*lishtHl  by 
the  bovine  t^^^ie  of  bacillus,  which  is  not  so  virulent  as  the  human  type, 
may  be  responsilde  for  this  salutary  condition.  Hut  this  problem  has 
not  yet  Ivet^n  w  orked  out. 

Summary,  — At  the  present  state  of  our  knowledge  of  tuberculous 
infecti*>n  and  inuuunity,  particularly  as  regards  chronic  pht!iisis»  the 
following  conclusions  ap]>ear  justified: 

In  civilised  communities  nearly  all  adults  have  bivn  infectcil,  though 
nut  all  have  acquired  disease  by  virtue  of  this  infection. 


»  Pr£Kttitii>ntT.  lius,  100,  4<>i. 
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Infection  occurs  in  nearly  all  cases  during  childhood,  the  bacilli 
remaining  latent  within  the  body  until  some  exciting  cause  reactivates 
them,  or  the  natural  resistance  is  reduced,  and  tuberculous  disease 
results  by  endogenous  reinfection. 

Infection  during  childhood,  so  long  as  it  is  not  acute  and  fatal  soon 
after  the  bacilli  have  entered  the  body,  endows  the  organism  with 
heightened  resistance  against  renewed  endogenous  and  exogenous  infec- 
tion with  tubercle  baciUi.  The  immunity  thus  produced  is,  in  most 
persons,  ample  to  protect  them  against  exogenous  or  endogenous 
reinfection  with  tubercle  bacilli  diu-ing  the  rest  of  life. 

When,  for  any  reason,  this  immunity  fails  and  the  bacilli  within 
the  body  are  permitted  to  proliferate,  metastatic  reinfection  may  occur, 
new  tuberculous  foci  develop,  and  clinical  phenomena  of  tuberculous 
disease  make  their  appearance.  Experience  tends  to  show  that  such 
metastatic  reinfections  mostly  occur  in  individuals  who  were  subjected 
to  massive  infections  during  childhood. 

Phthisis  is  thus  a  manifestation  of  immunity  against  exogenous  and 
endogenous  reinfection  and  superinfection  with  tubercle  bacilli.  ^Vhen 
for  any  reason  this  immunity  fails,  no  acute  miliary  tuberculosis 
develops,  as  is  the  case  in  massive  primary  infections,  but  only  a  local 
lesion  results,  the  most  vulnerable  organ  in  the  body — the  lung — 
succumbs. 
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THE  TUBERCLE. 

TrRFitf  i,E  biieilli  settliiij^  an  suNrri>tih!e  soil  ofTerin^  suitahlt'  Cfm- 
ditioiis  fr»r  thfir  growth  inifiKX*  a  sperifir  proiiftTatinn  of  the  fixed 
elements  of  eonnective  tisi^iie,  capillary  endothelial,  and  probably  also 
of  tlie  epithelial  cells  of  the  air  vesieles,  as  well  as  an  invasion  of  wan- 
ilerinii  cells.  Acting  as  irritants,  and  injnrini:  the  eells  an<l  the  inter- 
cellular  siihstanees,  they  induee  a  prodnetive  iinflannniitioii  resnltiiii^ 
in  the  formation  of  a  nodule,  tbe  sptn^ific  grainilonia  ternied  tubercle 
by  Laeiniec. 

Tliis  nnit  of  the  eharacteristie  tuberculous  process,  the  tuhrrch, 
is  l>est  studied  in  acute  miliary  tnl>ercuiosis,  where  tul)ercles  of  all 
ages — correspontlin^'  to  sueeessive  invasions  of  bacilli  into  the  blooil- 
streani — are  usually  fonmb  Throughout  the  lun^i^s  are  scattered  small, 
liard  nodules*  Tlie  \'ounger  ones  are  gray  and  translucent^  the  older, 
yelltjwish  white  and  opafpie.  The  transfiarent  tuherelcs  are  smaller 
than  millet  seeds,  while  the  opaque  ones  are  hirger,  as  a  rule.  They  are 
almost  always  larger  and  more  rmmerons  in  the  upper  parts  of  the 
hmgs  where  they  gnnv  better  and  more  rafvidly.  which  is  perhaps  eorre- 
lated  with  tlie  inferior  bloful  supply  of  the  u|JiK"r  Itjlies.  Individual 
tubercles  are  tiKJ  small  to  he  seen  clearly  with  tlie  naked  eye,  and  what 
we  reall\'  see  is  for  the  nu»st  part  fusions  of  several,  conglitmerak 

Microscopically,  the  [>rimiti\'e  tnbercle  presents  a  characteristic 
structure  (Figs.  21 »  22 and  2;{)  of  a  fairly  well-circmnscrilHHi  conglomer- 
ation of  eells.  Primarily  it  is  avascular;  with  the  gnnvth  <if  tlic  cells, 
the  lymphatics  and  bloodvessels  in  its  neighborhood  are  compressed  and 
olditeratcib  In  the  typical  yoiuig  tubercle  we  see  a  multiuuelear 
clement  ealle<t  the  (ilfittt  rrll,  around  \^hich  are  cells  which  resemble 
epithelial  eells  iii  aj>})earance  and  arrangement,  and  hence  are  eidled 
eplfJii'littid  cclh  (Fig.  23).  At  the  periphery  there  is  a  stockade  of 
lymphocytes. 

The  Giant  Cell.  — The  giant  cell  is  most  typically  found  near  the 
center  of  the  tubercle.  But  there  may  l>e  several  giant  cells  in  a  tuInTcle 
or,  more  rarely,  there  may  \yv  none.  Exc*eptionally,  particularly  in 
conglomerate  tidiercles  the  giant  t*ell  or  cells  may  Iw  located  toward 
the  periphery.  The  giant  cell  is  a  nmltinuelear  element  with  a  stroma 
of  fatty  degenerated^  or  even  necrotic  prottrplasm.  It  nuiy  contain 
as  many  as  one  hundred  ovai,  spindle-shaped  nuclei  arranged  eoneen- 
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trically  like  a  cresc'ent.  The  tubercle  bacilli  are  mainly  located  in  the 
^ant  cells  (Fi^*  --).  vvhere  they  may  be  seen  siiii^ly  or  in  clusters, 
usually  at  the  irmer  side  of  the  nuclei,  or  lx*tu'een  the  latter.  They  are, 
however,  lacking  in  the  center  of  the  protoplasm  of  mature  giant  cells; 
probably  the  prf>cess  of  necrobiosis  affects  the  bacilli  as  well  as  the  body 
of  the  celL  In  some  tu1>ercles  the  nuclei  are  located  at  the  tw<i  poles 
(Langhaus'  t\^e  of  giant  cell),  and  of»casinnally  there  may  be  nuclei 
in  the  center.  The  cytoplasm  in  whicli  the  nnclei  lay  appears  eitlier 
quite  homogeneous,  or  but  faintly  granuhir.  Quite  long  streams  of  it 
call  usually  be  traced  between  the  iieighl)oring  epithelif>id  ctIIs,     In 


FlO.  21.— Microactrpic  tulxTclt?.     tTendclooO 


thin  sections,  a  fine  network,  the  reticulum,  is  seen.  The  filaments  are 
deriveil  partly  from  extravasated  fibrin,  partly  fn>m  curled  fibrils  of 
CHinnective  tissue,  and  partly  from  long,  branrhiug,  interlacing  processes 
of  the  cells,  especially  the  giant  cells,  which  have  been  described  as 
looking  like  spider *s  feet,  anil  also  from  newly  formcfl  connective- 
tissue  cells. 

The  origin  of  tlie  giant  cells  has  been  a  <lebated  subject.  Some,  like 
Weigert  and  Baumgartcn,  cimsider  them  the  results  of  karyokinetic 
chiitiges  of  the  nuclei  which  retain  the  capacity  for  division,  while 
tile  protoplasm,  owing  U\  the  necrobiotic  effect  of  the  tubercle  liacilli, 
does  not  divide  into  se[)arate  cells.  In  fact  it  is  quite  common  to  find 
il 
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in  tuberculous  foci  cells  with  de^^eneratetj  protoplasm,  while  tlie  nuclei 
shdw  an  intTcascd  chromatin  cfnitcnt.  From  this  point  of  view  the 
^'iant  cell  is  a  (Ic^aMicrativc  plienonicnon.  On  the  other  hanti,  Metch- 
nikoff  seey  in  the  pant  cells  a  manifestation  of  phagocytosis.  They 
are  niacrophaires,  or  large  active  phagocytes,  i)ro(luced  by  the  fusion 
of  many  epithelial  cells  %vith  the  t>bject  of  fighting  the  invading  enemy, 
the  tubercle  bacilli »  with  united  fortes.  The  part  of  the  giant  cell 
which  has  no  nuclei  is  iisnally  tlead,  because  of  the  noxious  elfects  of 
the  tnlicrc^le  bacilli.  It  is  thus  seen  that  tJie  question  whether  the  giant 
cells  are  derived  from  the  fixe*!  tissue  elements  (endtJthelial  and  c*on- 
neetive-tissue  cells,  etc),  or  result  from  the  fusion  of  a  nunilier  of  eelb. 


FlO.  22. "Tubercle,  slightly  tnlarRod.  tw{>  liiaiit  tM-lls  in  the  center.     (Riblwrl.) 


or  rcpcatcii  division  of  cell  nuclei  without  arc*om|>anying  splitting  of  the 
(rll  body,  has  not  been  solved.  If  the  latter  is  true,  the  division  nnist 
\w  aniitt»tic,  for  mitotic  figures  are  not  seen  in  the  nuclei  of  the  giant  tt^ll 

Tubercle  iKicilli  are  mainly  found  in  the  giant  cells,  as  has  alreafly 
lieen  mentioned ,  and  also  in  the  epithelioid  eel  is,  while  in  the  inter- 
crllular  substance  they  are  rarely  nitted.  In  the  caseous  parts  (»f  the 
tuWrcle,  }>acilli  are  found  at  the  f>eriphery,  while  they  are  never  seen 
in  the  (*enter.  In  the  caseated  giant  cells  they  are  found  only  in  tlie 
parts  which  have  retained  tbeir  staining  profx^rty. 

Th«  Epithelioid  Cells.— The  ei)ithelioid  cells  are  scanty  in  some 
tuWrcif^s,  because  tht-y  are  ciim|>osed  mainly  of  lyntf)lM)id  cells  (lym* 
phoid  tubercles),  but  luore  often  the  epithelioid  cells  pretiominate 
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f(epithel  ioid  tubercles) .  These  cells  are  rounded ,  or  somewhat  elongated 
l€lement,s,  whose  cell  body  stains  but  palely  in  the  ordinary  henia- 
]tox>'hn~eosiii  preparation,  and  is  not  very  clearly  outlinecL  The  nucleus 
I  usually  c-ontains  but  little  granular  chromatin.    As  is  the  case  w  ith  the 

jiant  cells,  there  is  no  unanimity  as  to  the  origin  of  these  epithelioid 
[cells*  Maximow  thought  that  they  are  derived  from  the  lymphocytes. 
iBaumgarten  attributed  theni  to  the  proliferation  (*f  the  fixed  tissue 
Icells,  while  others  see  iu  them  results  of  wandering  cells  coming  froui 

the  blood  stream.  In  a  recent  study  of  exi>erimental  tubercles,  N.  i\ 
[Foot*  fouod  confirmation  of  the  suggestion  that  the  epithelioid  tt*lls 

are  derived  from  the  vascular  endothelium  of  the  lesion.    They,  accunl- 


Fi^- 


l\irt  nf  ii  tubt^nlc  vi  e;    :i.i.   !,  I'liljirif'^rH;  arnund  the  Ijtrnc  tiuiUuuudrar  ^atit 
cell  there  are  iiuiiktiju^  I'likhi'liokJ  *:i'lla.     (HihUrtj 


ing  to  Foot,  not  only  phagocyte  tubercle  l>acilli,  but  carry  them  into 
the  tissues,  ff>r  example  into  lymph  nodes  by  way  of  the  lymphatics,  or 
into  other  lung  lobules  by  way  of  the  air  passages  in  which  they  are 
.  jeadily  demonstrable.  It  is  probable  that  the  epithelioid  cells  may  arise 
■from  the  several  varieties  of  fixed  cells,  tlepending  on  the  location  of 
the  tubcTcle,  such  as  capillary  endothehum,  ordinary  (^ounective-tissue 
cells,  the  Kupfer  cells  of  the  liver,  the  mesothelial  lining  cells  of  the 
serous  sacs,  etc.  Still,  it  is  possible  that  in  some  cases  the  epithelioid 
^eells  may  arise  from  \a  andcriog  cells. 

It  has  l»eeu  demonstrated  that  the  epithelioid  and  lymphoid  cells 

»  Juur.  Expt-r.  Med.,  imtK  33,  513,  533. 
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\\v  in  a  tine  reticulum  which  is  partly,  hut  apparently  not  wholly  com- 
pfif>e(!  of  filjrin.  Also,  here  am!  there  inny  he  seen  some  remnants  of 
the  more  resistant  of  the  struetures  previously  present »  such  as  fra^'- 
ments  of  elastic^  tissite,  etc. 

Histogenesis  of  the  Tubercle.  — Tlie  oripn  of  the  tnlierele  has  heen 
a  (leliated  snhject  for  a  It^n^^  time»  hut  the  detailed  studies  of  Haum- 
garten'  have  tlirown  much  light  on  it.  It  has  heen  noted  that  when 
tulhcrele  liacilli  are  iirrested  in  a  small  eapillary,  (»r  on  the  wall  «if  a 
terminal  hronehiole,  ete.,  the  first  reaction  is  not  a  dilatation  of  the 
neighhr>ring  vessels,  exiirlation  of  nntnerons  k*nkoeytes»  etc.»  as  is  the 
ease  in  tirdinary  acute  inHamuuitory  iirocesses,  hut  rather  the  ]>rolifera 
tion  of  the  nerghhciriui^  fixerl  tissue  cells  (eialotheliul  itHs^  t  cjnneeti\e- 
tissue  eells,  ete.,),  which  siuTonnd  tlie  ha<"illi.    As  was  already  stated 


Fi«.  24. — rrnM-s4't'tinri  nf  tylM.'rrtiJmis  brotirKu.s.  The  hiriirti  <»f  ih**  hnuii^huB  Hi 
ec»injilt*toly  tilled  with  tumldy  hvil  ^luito  boinon^nt^'nu.H  cilshiu!^  niattiT  and  i\\*>  nHii'niin 
iiitTiilirant'  hiis  funivlflrly  vanished.  The  rt^st  uf  Ibr  lirfiuehuil  wall  if*  Vrry  rirh  in  ceMs; 
iimi  lhit'kriir'<l,    Tlie  lliirkc^iiiiiB  i^xtiMifb  fur  into  the*  tu^nihlMiritie  ulvi'oli.     (RthU'ttj 

ahove,  the  jiroliferation  of  these  fixed  tissue  cells  results  in  the  forma- 
tion  of  the  epithelioid  cells,  and  several  of  them  may  fuse  around  the 
haeilli  to  furin  a  giant  t^ll  (in  the  formation  of  whii*h  cell  division  may 
also  play  an  important  part).  Some  of  the  t*ells  are  destroyed  hy  the 
toxit*  action  of  the  haeilli,  am!  as  a  result  some  wanderini^'  cells  are  then 
attracletl.  At  first  these  are  the  polynut^lear,  hut  these  are  soon 
replacetl  hy  lymphocytes,  whielt  form  tiie  penpheralpart  of  the  tuhercle. 
CaseatioE.— The  tnhereulous  follieles  are  therefore  avaseular  neo 
formations,  and  their  vitality  is  not  durahle.  Xtj  new  hhMKlvessels  are 
forine^l  in  them,  as  Is  the  ease  with  most  other  new  growths.  They 
are  usually  located  in  the  alveolar  framework,  whence  they  i-ompress 


1  ZlmA^.  f.  kiio.  Med..  1884.  %,  93;  18$5,  10,  2i. 


Fig*  K — C,  cavity  in  the  pulmonary  apox;  F,  interlobar  fissure.  To  tho 
l^ft  of  iho  cavity  are  seen  peribronchial  nodules.  Lovw^or  parts  are  exten- 
«iv«1y   eaaeated. 

Fig.  2- — C',  annall  eaeeoua  focua  in  th©  upper  part  of  the  apex;  £f,  bronehua 
^vllh  caaeated  v^^all.  The  rest  of  the  pai^nchyma  ia  of  norn:ial  air  content, 
t>ut  aothracotic  and  ahowing  black  pigrtientation.     (Albert  FraenkeL) 
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the  neighboriDg  alveoli  and  finally  obliterate  them,  and  piirtly  in  the 
smallest  lymph  vessels,  i.  e.,  along  the  walls  of  the  smallest  arterioles 
and  bnmehioles.  In  the  arterioles  a  tubereiilous  uhliterative  eiidar- 
teritis  is  fonne<l  and  this  alone,  or  in  ^Mvnjunetion  with  thronihotie 
phenomena,  leads  to  occlnsitJi*  of  the  vessel.  In  the  small  lironehioles 
caseous  bnmchitis  may  result,  which  mav»  however,  arise  primarily 
and  lead  to  peribronehial  tuberculosis  siieetjiidarily.  The  hronehi 
become  permanently  p!ii;>^eil  by  their  own  secretions  and  by  the 
irritative  proliferation  of  their  epithelium.  The  tuberculous  growth 
finally  compresses  and  destroys  even  the  elastic  fillers,  so  tluit  in  the 
center  of  the  iirKlule  there  are  only  fragments  of  these  tissues  and  often 
not  even  these,  and  air  is  completely  excluded. 

The  necrotic  tissue  is  thus  eonverterl  into  a  whitish  or  muddy, 
yellowish  opaque  mass;  dry,  often  fragile,  at  times  soft,  or  even  viscous 
in  consistency.  It  has  the  appearance  of  fhy  or  soft  cheese.  Micro- 
sfxipically,  the  c*el!s  are  found  t{>  have  und(T^i>ne  fatty  changes  and 
ultimately  death  occurs  l>y  the  process  wliich  Weigert  called  coagula- 
tion necrosis,  the  cells  art*  converted  into  a  structureless  mass  of  detri- 
tus which  refuses  to  stain.  At  times,  w^e  make  out  between  the  rem- 
nants of  the  cells  a  filament,  consisting  of  a  fine  network  of  granular 
fibrin,  or  true  hyaline  fibrin,  the  so-called  '*fil)rinoi(!  reticulum/* 
Finally,  a  stage  is  reached  when  the  deliris  of  cells  and  fibrin  hecrmie 
a  homogeneously  granular  mass  in  which  no  structure  is  seen  at  alL 
This  is  true  caseous  matter. 

Some  have  suggested  that  tuberculous  toxins  are  specifically  effec- 
tive in  causing  necrobiosis  of  the  aH'ected  cells,  but  this  has  not  l)een 
proved*  It  must  l>e  emphasized  that  destjuamation  of  epithelial  cells, 
necrosis,  and  caseation  arc  n^it  specific  tuberculous  changes.  They 
are  found  also  in  various  degrees  of  intensity  in  several  other  infiam- 
matorv^  processes  in  the  lungs.  Necrosis,  especially  coagulation  necro- 
sis, is  also  found  in  diphtheritic  inftammation  of  mucous  membrane, 
etc.,  and  caseation  in  gummatous  changes.  The  caseous  gummatous 
nodule  is  often  difficult  to  difi'ercntiate  from  the  tuberculous. 

Calcification*— The  caseous  matter  may  become  surrounded  by  a 
layer  of  connective  tissue — encapsulated — and  then,  by  the  exclusion 
of  water,  it  becomes  inspissate<l  and  much  reduced  in  size.  In  time 
small  granules  of  calcium  are  gradually  deposited  until  it  becomes 
altogether  calcified.  Small  calcified  granules  ma>*  coalesce  into  larger 
Cimcretitms,  until  finally  they  are  con^'ertell  into  a  cfry,  S(4id,  jaggc<l, 
or  fragile  c^oncretion  which  looks  very  mucii  like  chalk.  These  concrtv 
tions  often  contain  virulent  bacilli.  In  genera!,  it  can  be  stated  that 
they  are  never  dissolved  or  absorbed  by  autolysis,  as  is  the  case  wnth 
other  dead  matter  in  the  tissues.  Hut  caseous  matter  may  be  gradually 
permeated  by  fibrinous  tissue  and  finally  converted  into  a  solid  fibrous 
scar. 

Softeiiin|;,^Very  often  tlie  tubercle,  instead  of  calcifying  or  under- 
going fibrosis,  softens  as  a  result  of  the  action  of  prt)teolytic  enzymes 
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with  which  we  are  yet  unaoquainted.  In  this  case  there  develops  a 
pynf(»rrri,  thin  liquicK  withrnit  any  pos  cells  but  cootainiii^  hits  of 
clicesy  iiuittcr,  wliich  is  known  as  pnriforni  liquefaction  ami  *' tuber- 
ciitniis  pus."  In  other  cases  real  pus  is  fonnefi,  or  a  niixturc  of  both 
lifjuitis,  which  is  also  known  as  tuberculous  ]>us. 

Sclerosis.  -  But  the  tubercle  is  not  always  destined  to  necrosis, 
caseous  dei^eneratioUt  calcification,  or  liciuefactitm*  In  most  cases  in 
which  |>hthisis  does  not  develop  at  all,  or  is  checked  in  its  progress 
and  healing  finally  results,  the  nodule  is  ctjnvertcd  into  fibrous  scar 
tissue  tlirou^li  the  agency  of  the  proliferating  connective-tissue  cells. 
These  connective-tissue  cells  are  deriveil  from  two  sources:   Fnjni  the 


Fio.  25-^lnduriited  ruMJult^  in  (>uliu()iiury  luttorculosU.  The  solid  ncKSule  htm  a 
dark»  cruMHjus  reuttT  with  irn*giiljir  Jafuiiit.  It  eoiisititH  uf  coarat*  1*011  nee tivf-tiHsui*  fiLicrs 
iti  which  eaft>on  paj-lii'lns  are  depoaitt'd  in  *«inie  place*.  A  giant  licU  ia  seen  in  the  middle 
iind  Ui  the  riRht;  three  others  are  seen  to  the  left,     (Rihbert.) 


cells  in  the  neighliorhood  of  the  tul)ercle,  and  from  the  tubercle  itself. 
While  making  autopsies  on  persons  who  died  from  any  cause  patholo- 
gists ha\'e  fomid  that  a  large  proix>rtion  have  scars  in  their  lungs  and 
pleura',  thus  showing  that  an  enormous  number  of  persons  have  had 
tulHTculosis  which  health  1  spontaneously.  These  liealctl  or  ilormant 
lesions  are  responsible  for  the  large  number  of  jx-rsons  obviously  non- 
tulierculous,  \'et  res(ji>nding  to  the  tuberculin  test. 

The  fate  t»f  the  tubercle  depends  on  the  intensity  of  the  two  processes 
ot  cotmec'tive-tissue  proliferation  or  sclerosis,  and  of  case4ition.  In 
fact,  the  clinical  course  <»f  the  tiisea^e  is  mainly  intiuenc*e<l  by  their 
relative  intensity,  Uie  former  being  reparative,  and  the  latter  destruc- 
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live.  If  the  exudativa  process  preclom mutes  aiirl  prepresses  with 
rapidity,  the  tuberculous  focus  increases  in  size  and  cliniciil  si|rnifi- 
cance;  but  when  the  prohferative  process  predominates,  the  inflam- 
mation proceeds  sIowI\%  and  may  even  terminate  in  a  (*ure  through 
sclerosis*  In  chronic  phthisis  the  two  processes  usual ly  ^o  hand-in- 
hand;  the  reparative,  manifesting  itself  by  the  proliferation  of  con- 
nective-tissue cells,  is  seen  at  the  periphery  of  the  tubercle,  while  the 
center  easeates.  Pathologists  then  speak  of  fibrocaseous  phthisis.  In 
conglomerate  tubercles  the  central  foci  may  caseate,  while  those  at 
the  periphery  are  heahng  by  sclerosis,  and  thus  surround  the  lesion 
antl  prevent  its  progress  by  encapsnlatioii  of  the  cheesy  center  which 
finally  calcifies,  as  was  already  shown. 

Tubercles  in  the  Lung^.— Gross  Appear aaces*— In  the  vast  majority 
of  cases  the  tuberculous  lung  is  fnuncl  at  autopsy  to  he  adherent  to 
the  inner  surface  of  the  thoracic  wall,  at  least  the  atfected  a|M*x  is  fcmiid 
densely  adherent.  Very  fre<[uently  the  pleural  sheets  are  so  thick  and 
dense  that  the  lung  cannot  be  rcmovcfl  from  the  thorax  with  ease,  but 
must  be  torn  forcibly,  or  cut  away.  In  some  eases  the  entire  pleura  is 
thick,  and  the  pleural  cavity  is  completely  obliterated.  The  apical 
and  diaphragmatic  pleural  sheets  are,  however,  the  parts  most  often 
thus  affected. 

The  external  appearance  of  the  affectefl  lr)l)e  in  t  hronic  phthisis  is 
irrt^ular,  defonned,  or  puckered,  iind  of  comparatively  solid  consist- 
ency. Frequently  the  surface  of  the  lung  is  f*iund  studded  with  small 
pleural  or  subpleural  tuberculous  nodules;  the  interiobar  fissure  below 
the  lobe  in  which  the  main  lesion  is  located  is  usually  obliterated  by 
adhesions.  The  intrathoracic  lymphittic  glands,  the  hikis,  mediastinal, 
and  tracheobronchial  are  enlarged,  luird  and  often  dark  l>ecause  of 
anthraeosis.  On  section  these  glands  may  be  found  in  various  stages 
of  tuberculous  degeneration,  caseous,  fil>roid,  or  calcified.  The  first 
foci  usually  take  root  in  the  neighi>orhood  of  the  apici^s  and  may 
remain  there  exclusively  for  a  long  time;  in  progressive  castas,  they 
extend  by  the  production  of  new  nodules.  They  usually  consist  in  a 
combination  of  both  productive  inflammation  in  the  form  of  nodule 
formation  and  a  pneumonic  process.  The  first  tubercles  occur 
as  single  and  isolated  nodules,  or  groups,  around  the  bronchi  and 
the  bronchioles,  and  at  times  also  around  the  walls  of  the  larger 
bronchi  and  the  bloodvessels — peribronchial  and  perivascular  tuher- 
des.  V^arjing  with  the  intensity  of  the  afiVction  and  the  resistance  of 
the  indiviilual,  the  nodules  enlarge  and  extend  slowly  or  rapidly  and 
new  ones  appear  around  them.  Large  conglomerations  of  tubercles 
may  thui*  be  formed.  In  progressive  cases  the  tubercles  do  not  remain 
separated  for  a  long  time,  but  by  fusion  of  many  the  focus  enlarges 
and  extends.  The  central  nodules  sooner  or  later  begin  to  disintegrate 
and  are  converted  into  caseous  matter.  But  in  most  cases  a  sclerotic 
process  may  be  detected  which  limits  its  progress,  excepting  in  the  %ery 
acute  types  of  the  disease* 
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On  section  the  ^oss  appen ranee  of  the  typieal  tubereiilrnis  lesion  in 
the  lung  pre^nt.s  a  very  variegated  picture.  In  fact,  there  are  hardly 
two  cases  which  look  alike.  The  sear  tissue  surrounding  the  cheesy 
centers,  or  insinuating  itself  within  many  casetnis  and  softencnl  areas, 
is  a  %'ery  strong  substance  made  up  of  thick  fil>ers  aTid  can  l>e  recog- 
nized hy  its  color.  It  is  <lark  l)eeause  partii4es  of  carhon  deriv^ed 
from  the  inspired  air  are  deposited  in  it,  and  they  cannot  l>e  expelled 
by  expectoration  I)ec*anse  of  their  inability  to  reach  the  bronchial 
glands  owing  to  the  fact  that  tlie  lymph  channels  are  occbided  or 
obliterated.  It  is  therefore  more  or  less  dark  gray,  or  even  black  in 
color,  which  contrasts  distinctly  with  the  various  other  colors  of  the 
lungs.  The  tlistrihntion  of  si*ar  tissue  is  variable.  In  some  cases  it  is 
mainly  in  the  center  of  a  group  of  tubercles,  or  it  surrounds  the  caseate*l 
masses  witli  extensive  pnx-esses.  A  bhick,  round  or  radiating  scar  may 
enclose  a  nodule  the  size  of  a  pea  or  even  larger,  or  several  ntKlnk^, 
The  cheesy  matter  is  dr>%  and  when  old,  ealeifiiMi.  This  is  ver>*  often 
found  at  the  apex  of  clinically  healed  pulmonary  tuberculosis. 

Later  the  caseous  matter  softens  and,  when  the  degenerative  process 
extends,  rea**hing  and  imphcating  the  hnnichial  nnicous  membrane, 
the  softened  debris  may  break  through  the  alveoli  or  the  bronchi. 
But  in  most  eases  sclerosis  prevents  the  spread  of  the  lesion,  and  even 
encapsulates  it  with  a  more  or  less  dense  fibrous  shelK  Within  the 
capsule  the  caseous  matter  dries  up  and  finally  calcifies,  ami  it  is  state*! 
that  small  foci  may  even  be  absorbed,  though  tliis  is  iIoybtfuL 

There  has  been  quite  some  discussion  as  to  the  origin  of  ulcerations 
on  the  surface  of  the  hronchial  mocoiis  membrane  and  in  the  paren- 
chyma of  the  lung.  Some  ha\T  considered  I  these  as  the  points  at  which 
the  infecting  bacilli  have  entered  with  the  inspirt^l  air  and  set  up 
the  disea^;  that  these  ulcerations  represent  tlie  j>rimary  tuberculous 
lesions.  As  far  back  as  lS7l:i  Parrot  pointed  out  that  in  all  cases  of 
tracheobroncliial  adenitis  sucli  a  prinniry  lesion  may  he  found  in  the 
lung  if  carefully  searched  for.  This  is  known  among  French  patholc»- 
gists  as  l(t  lot  de  Parrot,  Parrot's  law.  (i,  Kuss^  has  confirmed  Parrot  s 
findings  on  extensive  autopsy  material,  and  more  recently  Anton 
Ghon- has  found  the  same  condition  while  doing  numerous  autopsies. 
French  authors  refer  to  these  primary  lesions  as  chafivrcj*  ivhcrrukui, 
and  the  enlarged  regional  glands  w^hich  are  almost  invariably  found, 
as  bubons  iremhlee. 

Others  maintain  that  there  are  many  cases  of  tracheobronchial 
adenopathy  in  which  such  a  primary  lesion  in  the  Ivronchioles  or 
pulmonary  parenchyma  cannot  be  discovercil  at  the  autopsy.  It 
is  also  shfjwn  that  even  when  found  it  shi»uld  not  l>e  concludeti  in  all 
cases  that  tliis  ulceration  represents  the  point  of  entry  of  tlie  bacilli. 
It  may  be  due  to  extension  of  the  peribronchial  nodules  whicJi, 
when  enlarging,  have  reached  the  mut^jus  membrane,  easeated,  and 

'   Df  h^K'diU'  i*araaitairc^  tii-  la  lulxTculitif*'  hmniuirn'.  Pans.  ISWH. 

'  Der  uriiimn^  LuiiKL'iihcnl  ln*i  dcr  TulMrkyluMc  rji-r  Kitidor,  Berlin.  1912, 
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C irregular  Cavity  with  Shaggy  Walls  in   Upper  Lobe, 
which  is  Covered  with  a  Thick  Pleura. 
>l>cifthowa  conglomerati  ve  tubercles  and  g^laiinouddegfiiieration. 
Anthracoisis  »n  over. 


Four  Large  Communicating  Cavities,  with  Smooth,  Glistening 
Walls  and  Crossed  by  Vascular  Bridges.  Pleura  Very  Much 
Thickened. 


Enormous  Excavation  of  Nearly  the  Whole  Lung. 

The  w«ll   ia  «mootb.   but  traversed  by  ihick  bridges.     Sroncbial  glanda 
eniar^Ted  »nct   calcified. 


C 


i«  \n  Upper  uou^.  . 
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produced  ulceration.  As  was  already  stated  in  Chapter  V,  the  problem 
whether  phthisis  is  hematogenous  or  hronchopjenous  in  orijijin  rotates 
around  this  point,  to  a  hirge  extent.  Tlie  experiments  of  Bacmeister 
have  shown  conchisively  that  sneli  lesions  may  l)e  pnjdueed  hy  the 
hematogenous  route,  and  that  the  primary  lesitm  is  not  einnmonly  in 
the  mucous  membrane.  But  this  does  not  exclude  infection  of  the 
mucous  membrane.  We  have  alreacly  shown  thiit  the  bacilli  may  be 
eposited  on  the  bronchial  mucous  membrane  and  pass  ttirongh  the 
'Vmph  chatme.*ls  intfi  the  suhepithelia!  tissue  where  they  take  root, 
without  producing  a  lesion  at  the  point  of  entry. 

Caseous  Pneumonia. —  The  n*Khihir  formations  are  not  the  only 
langes  wrought  by  the  tnbercle  bacilli  in  tlie  lungs.    There  are  also 

n  larger  primary  infiltrations  which  are  pneunionie  in  character; 
in  fact,  these  distinguish  phthisis  from  pure  tuberenlosis.  These  areas 
are  of  variable  size,  from  that  of  a  pea  to  that  of  an  i'gg,  or  even  larger. 
They  are  round,  ovah  leaf-shaped  or  lobular  in  arrangement;  they  may 
be  single,  or  several  may  be  found  clnstercrl  tuge^ther.  They  arc  pale, 
^a>ish  and,  later,  muddy  in  color;  at  times  they  look  like  cheese. 

ley  are  found  in  rapiclly  progressing  fibrinous  exndatit)ns  which 
lite  quickly — i?aseous  pneumonia.     I'eal  lobar  caseous  pneumtmia 

exceethngly  rare.  The  diseased  parts  are  vohuninnns,  airless,  heavy, 
like  in  the  hepatization  of  lobar  pneumonia. 

if  icros^opically,  there  is  found  an  albuminous  mass  in  which  fibrin, 
reel  blood  corpuscles  and  alveolar  epitiielium  may  be  discovered,  but 
the  alveolar  structure  may  still  be  made  out  at  an  early  stage.  \\  hen 
seen  in  the  early  stage  we  can  follow  the  rapidly  cusuing  j>rocess  of 
eoagidation  oecrosis  in  the  alveolar  sept  r,  Tuherclc  bacilli  arc  found 
in  large  nund>crs,  especially  at  the  periphery  of  the  cheesy  focus. 
The  final  result  is  always  the  lireakiiig  dtiwii  of  the  caseated  and  degen- 
erated debris,  leaving  excavations,  %vlueh  will  be  cliscussed  later  on, 
exr^^piing  wlien  the  process  involves  liut  a  very  small  area,  and  sorue 
authors  say  that  a  cure  is  then  possible  by  absorption  of  the  caseous 
matter. 

Caseous  pneumonia  cannot  always  be  differentiated  from  nodular 
tuberculous  lesions,  because*  when  the  noitulcs  extend  rajndly,  as  they 
do  in  some  acute  cases,  they  consist  mainly  of  a  conglomerate  group 
of  alveoli  filled  with  exudate;  the  more  rapidly  the  process  progresses, 
the  more  they  are  coalescing  and  the  greater  the  similarity  to  caseous 
neumonia. 

Ueitzke^  points  out  the  main  differences  between  tubercle  an*!  case- 
ous pneumonia  as  follows:  rascous  pneumonia  is  an  exudative  iuHam- 
nuition,  while  tubercle  is  a  productive  one.  In  the  former  there  are 
thejiefore  found  loose  exudate  cells  and  fibrin,  while  in  the  tatter  soli<l 
ssue  is  found,  and  fibrin  is  almost  never  encountered.  The  exutlate 
in  cas«?ous  pneumonia  lies  in  the  Imneu  of  the  alveoli,  while  the  tubercle 


I  In  Asclioff'B  Bpe%.  pathol.  Amaomic,  Bf^rliii,  IU13,  %  299. 
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is  iocatecl  in  the  interstitial  tissues.  In  caseous  pneiinM>oia  the  elastic 
fibers  reruain  intaet,  while  the  granulation  tissue  of  the  tubercle 
destroys  tliem.  These  differenees  show  the  necessity  for  differentia- 
tion between  the  two  prtKTsses.  But  etiological ly  tliey  cannot  be  sepa- 
rateit:  Both  are  due  to  the  same  cause,  both  c*unbine  and  affect  the 
lung  tissue,  so  that  only  the  microscope  can  decide  the  intensity  with 
wliich  each  is  represented  in  a  given  lesion. 

LocalizatioE  and  Fate  of  the  First  Lesion  m  tht  Lung.— The  first 
lesion  cannot  be  recognized  at  autopsies  of  casc*s  of  old  chronic  tuber- 
culosis, and  it  cannot  be  definitely  deterniinetl  %vhether  the  disease 
has  arisen  by  the  hematogenous  or  aerogenons  route,  as  has  alrca<ly 
been  nientiontML  It  appears,  however,  that  the  initial  lesion  heals  in 
the  vast  majority  of  cases.  It  may  also  happen  that  the  initial  lesion 
shtmld  be  coniptetely,  or  partly,  heale<l  in  one  lung,  while  the  second 
lung  iRX'omes  atiVcttn!  witli  progressive  disease.  The  ncxlules  undergo 
complete  fif*rous  replacement,  Ix'come  surrounded  by  connective-tissue 
which  often  implicates  the  surrounding  overKing  pleura,  a  cicatrix 
is  fi^rmed  which  contracts  the  alfccted  part  of  the  lung,  resulting  in 
tht>se  puckered  scars  so  cjften  seen  at  autopsies.  Inasmuch  as  the 
lymph  chamiels  are  obliterated,  the  pigment  particles  inhaled  with 
the  inspired  air  cannot  te  removed,  and  they  remain  in  the  connective 
tissue,  thus  causiiig  slaty  induration. 

This  mode  of  healing  is  not  the  rule.  Often,  though  the  focus  caseatea 
it  is  nevertheless  surr*Hinde<l  In'  a  fibrous  capsule;  the  caseous  center 
then  softens,  as  has  already  iM^en  ilescrilM'd. 

Extension  of  the  Lesion. -^Tlie  morbid  foc*us  may  erode  a  bloofi- 
\'essi*l  and  thus  break  into  the  circulation,  causing  acute  general  miliary 
tuberculosis,  luit  this  is  comparatively  rare,  i:>erliaps  because  of  thnim- 
bosia  of  the  supi)lying  vessels,  I'sually  the  process  extends  by  the 
invasion  of  the  tissues  in  the  ininiediate  neighborhood  of  the  initial 
tulHTcle.  Even  when  some  sclerosis  takes  place,  or  the  old  tubercles 
calcif\',  the  extension  ma>'  proct»e<l  unabated*  Conglomerate  tubercles, 
massive  infiltrations  which  are  complicated  by  pneumonic  processes, 
arc  thus  evolved. 

The  bacilli  spread  along  the  lymph  spaces  and  lymph  channels  from 
the  areas  wlut^h  have  undergrme  pneumonic  changes.  This  is  proved 
by  the  fact  that  around  old  lesions  there  is  often  found  a  crop  of 
new  tubercles.  In  the  same  manner  occur  fresh  lesions  in  the  neigh- 
borhtMjd  of  old  scars  or  calcified  areas  in  the  apex.  Formerly  it  was 
thought  that  the  latter  are  caused  by  new  infections,  or  supexinfec- 
tions,  but  since  we  have  learned  about  the  imnumity  of  the  tuberculous 
to  new  exogenous  tuberculous  infections,  we  consider  these  as  metas- 
tatic endogenous  extensions  of  the  process.  These  metastatic  tubercles 
increase  in  number,  ctmlesce.  and  finally  caseate. 

At  times  the  extension  of  the  process  proc-ee^Js  along  the  peribron- 
chial lymph  channels  and  the  result  is  a  lobular  arrangement  of  the 
focus,  often  looking  like  a  mulberry.    Some  of  these  lesions,  especially 
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when  exudation  takes  place,  simulate  the  bronohopneuraonic  picture 
very  much. 

Metastatic  extension  of  the  process  may  also  occur  aloiii?  the  bron- 
rchial  tubes  and  then  it  nuis  a  nuber  acute  and  ]>ro|t^rcssive  course. 
When  a  necrose*]  focus  reacbes  the  inner  surface  of  a  larger  bronchus 
and  breaks  through  the  mucous  membrane,  the  caseated  matter  is 
carried  along  the  Uimen  of  the  tube  and  may  be  c^ouj^bed  out*  But  at 
times  it  is  aspirati'd  into  the  alveoli  where  it  may  produce  a  lesion 
of  nodular  tvpe  or  a  rapidiv'  caseatinj^  pneumonic  consolidation.  Inas- 
much as  in  such  cases  we  deal  with  larger  mjml)ers  of  liarilli,  they  may 
be  distributt^d  over  larger  areas.  Most  of  these  aspiration  infec^tions 
occur  in  the  lower  IoIjcs  of  the  lungs,  but  the  metastatic  infective  matter 
may  be  carried  Uv  the  apex  by  vigorous  cough.  These  metustatic  auto- 
infections  may  protiuce  disseminated  tuberculosis,  but  in  the  majority 


Flo.  20,— Tubpfculii 


<,Aiiitiiii  mid  M[^(  'rae.) 


r<  ill  tit  J II  to  a  bronchus. 


of  cftaes  a  single  area  is  infected  and  the  lesion  extends  by  contiguity, 
is  of  the  caseous  pneumonic  varietv;  in  others  induratetl  nodules 
lit. 

Dr  J.  Kingston  Fowled  has  giv^n  in  detail  an  account  of  the  usual 
course  of  the  secondary  deposits  in  chronic  or  subacute  phthisis  as  he 
fotind  it  while  making  numerous  autopsies.  He  found  that  the  first 
I  deposit  of  tubercles  is  not  at  the  extreme  apex.  It  is  most  commcmly 
situate<l  from  an  inch  to  an  inch  and  a  half  below  the  summit  (»f  the 
lung  and  rather  nearer  to  the  posterior  an<I  external  borders,  and 
spreads  backwanl,  this  line  of  extension  explaining  the  fact  that  the 
5h\'sical  signs  of  tubercle  are  often  first  noticed  over  the  supraspinous 
In  front,  the  lesions  correspond  to  the  supraclavicular  fossa 


*■  The  I^ocattsation  of  the  Lesions  of  Fhthbb,  I>OTidoji,  1888. 
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or  to  a  spot  just  helow  the  center  of  the  u[>per  lohe,  aViout  three- 
quarters  of  an  inch  within  its  margin,  and  perhaps  sepanitetl  l\v  an 
ineh  or  more  of  healthy  tissue.  The  seeomi  and  less  usual  seat  of  the 
primary  lesion  is  somewhat  lower  and  niort^  external,  and  ei*rrespoiids 
to  the  first  and  sec*nnd  interspaces  at  the  outer  thirrl  of  the  clavicle. 
The  lesion  extends  downward.  The  jmrt  which  next  shows  tuhereuh jus 
deposit  is  the  apex  of  the  lower  lobe  (the  niidiye  right  hihe  lieing  passed 
over),  from  an  ineh  to  an  inch  and  a  half  lielow  the  upper  and  posterior 


■A 


Fio.  27.— Widl  of  n  piilnitmiiry  rttvity.  The  up^icr  pari  of  tbi*  eM^riinn  »hawti  tissue 
utidcrgioiiig  cfwseous  degetuTatior*,  in  which  niuy  Vie  noU'd  the  fo[l«winjz  poiuts:  Icuko- 
tsyUtB  whoae  nuclei  have,  at  lenat  in  part,  rrUiiat'd  Iht  ir  staining  pn>pr*rtic'S;  an  ohlitjf^r- 
at«d  ve«8el.  iM^mo  of  the  ela^^tjc  tiffin*  of  which  Mtill  pumaU:  tiually,  a  pulmonary  iirtt-riole 
fiUno^t  blockiid  by  t'ndiirt«*ritis.  thu  upper  part  «>f  the  veaicl  beiuK  iuHudt*d  in  th**  t'lisi'ous 
ooat  of  the  cavity  and  in  the  proeess  of  tubereulous  necrobitwl'^.  (Letullc  anti  Nat  tan* 
LikrritT.) 


extremity,  and  about  the  same  distance  from  the  posterior  border, 
a  Sfwt  nearly  eorresjxmding  to  the  chest  wall  opposite  the  fifth  dorsal 
spine,  midway  between  the  seapular  border  and  the  spinous  i>riH'esses. 
This  lesion  tends  tt*  sijread  backward  toward  the  jjosteriur  Ijnrder  of 
the  long,  and  laterally  along  the  interlol>ar  septum.  The  extension 
in  the  lower  lobe  is  almost  always  from  above  downwartl  and  by 
ialands  of  tieposit  ivf  racemose  shaj»e  with  healthy  luii^^  betwt^'n.  The 
second  lun^f  is  seldom  the  stmt  of  secondary  <lei>osits  until  the  lower 
lobe  of  the  first  lung  attacked  is  implicate*b    The  lesions  are  usually 


luminous   TubercuJous    Lung    with    Large    Cavity    Comniunieating 

with   Main   Bronchus. 

BronehiectJi«ili.     Hilus  glands  enlarged.     Lower  lobe  studded   with  miliary  and 

softened  tubercles. 
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located  in  the  same  situations  as  those  of  the  a|>ex  of  the  opposite  side, 
but  sometimes  their  site  is  close  to  the  interlobar  septum,  midway 
between  its  upper  and  lower  extremities,  er>rres|)nndiiij?  to  the  u]>per 
axillary  fold.  Extension  in  the  lower  lobe  of  the  seeonit  lung  follo%vs 
the  course  of  tJie  lesit)ns  in  the  lower  lobe  of  the  first  lung. 


.J0P 


Uj^ 


NSfv*: 


hn..  24S, — Lar^o  suliploural  {>ulmoniLry  cuvity,  /»/.  thirkiMit'd  viscerul  jik-ura;  /^  suit- 
[jleural  pulnionary  pjirenrhynm  tniiiyforTiit  il  iiit^i  tilj^roiirt  titisue;  /.  group?*  of  IcnikooyteH 
accumulated  und(*r  xhv  viHrfral  pleura;  si,  EUnnia  tissue  under  rasi^nys  tnaMat\H  which 
delimit  the  wnll  of  the  ea\4ty ;  *.  enseou!*  iimHset*  fortiipd  at  the  expense  of  the  pulinoiittry 
parcnch>i&a  ami  tvprvH^nlhn^  the  zone  of  extension  of  the  eavitiir>'  lesion;  v.  r,  ijulnionary 
vein  placed  in  the  center  of  projeetion^  which  prtrtitif>n  the  eavity  (reniainH  of  the  ijiter- 
tohar  fmmeworkK  I.  purulent  masir+es  loaded  with  barilli  attaehed  to  the  surfaee  of  the 
c««ity-  a,  pulmonary  parenehynia  not  yet  in\'ade<i  by  tuiiereulous  rasi^ation.  UaHuIIc 
And  Nsittan-Larrier) 


Cavitation.  — When  the  caseated  anr!  softened  detritus,  alTeeted  by 
certain  eliemical  changes,  becomes  un<lenuined  in  various  directitms, 
blocks  of  dense  tissue  are  looscneil  and  east  off,  then  expectoratetl, 
leaving  vacant  areas  in  the  lungs  which  communicate  with  one  or  mr>re 
bronchi.     The  walb  may  ap^x^ar  sinuous,  pouchy  aritl  covered  with 


174 


PATHOLOGY  AND  MORBID  ANATOMY 


caseous  or  piinjieiit  niRttTiu!  and  detritus  of  disiiite^rattn]  tissues,  or 
covered  with  ;t  j>yi»^euie  mcnil>rane.  In  some  cases  they  are  smotjth 
and  glittering;  all  of  which  deiK^iids  on  their  eicmIc  of  origin. 

The  excavations  in  phthisis  may  he  single  or  mnltiple,  and  they  are 
mostly  locattMl  in  the  upper  ]>arts  of  the  lungs,  the  apices.  They  may 
be  the  size  of  a  hemp  seed  to  that  of  a  fist,  and  in  rare  cases  the  com- 
plete lung  is  excavated,  leaving  a  thick  shell  f*f*the  pleura.  William 
Ewart*  pointed  out  that  excavation  is  ei^]x»cially  iirone  to  attack  defi- 
nite regi<jns  of  the  hings.  The  apex  of  the  lower  lohe  is  thus  affected 
at  a  flate  anterior  to  the  implic*ation  of  the  lower  parts  of  the  upper 
lobe.  The  base  and  anterior  border  of  the  lower  lobe  are  least  prone 
to  excavation,  just  as  these  parti^  are  altogether  the  last  to  be  involved 
in  tlie  tubcrpulous  process. 

The  question  whether  true  ImmvhiiTtatie  carities  may  i»ccur  in 
phthisis  has  been  tlebated.  Ewart  ilenitvi  such  a  possibility,  anil  wlien 
found,  he  considers  it  purely  secondarv'  to  the  undue  strain  thrown 
upon  the  spongy  stnK*tnres  whi(*h  escapei!  discas*^.  Tint  more  recent 
investigatinns  have  shown  that  they  may  ot  cur.  1  >elaheld  and  IVuddcn 
foimd  them  very  fre(|yently.  Tlie  suiieriicial  layer  of  an  aUVcted 
bronchus  may  be  cast  off  while  the  process  of  caseation  goes  on  in  the 
deeper  layers.  In  fact,  cavities  may  he  formed  without  the  destruc- 
tion of  the  inner  bronchial  lining.  When  the  tubennhms  jmnrss  prr»- 
cetnls  slowly  and  proliferation  of  tissue  is  mt>rc  active  than  nc<Tosis, 
the  bronchi  dilate  cyliuflrically  and,  because  the  more  resisting  ele- 
ments—cartilage and  elastic  fibers — fHTish,  only  an  unsupportcrh 
smot»th  ur  slightly  ulcerated  nmci ais  merrdtrane  remains,  which  yields 
to  the  e^I>i^ator\  pressure  of  the  air  (hiring  craigh.  These  excavations 
are  usually  cylindrical  or  round  in  shape.  They  may  be  considered 
true  bronchiec*tatic  cavities. 

When  multiple,  the  separating  w^alls  of  ea\ities  may  be  gradually 
destroyed  antl  a  simious  ^  omiea  is  thus  fonncnL  The  large  vessels  and 
the  atlV<tiHl  Ijronchi  resist  the  destructive  process  for  a  long  time 
and  remain  as  cylindrical  trabecula',  traversing  the  cavity  in  varitjus 
dire^*tions.  These*  tough  septa  and  bri<Ues  are,  however,  not  always 
renuiants  t»f  persisting  bronchi  and  hlood vessels.  William  l^'wart  bas 
shown  that  tlicy  are  nnjre  often  chiefly  composed  of  con d en s*^ I  airless 
lung,  representing  the  remains  of  ccjilapsed  alveolar  tissue  originally 
separating  distTete  cavities.  When  finally  these  are  also  destroyed, 
only  ridges  and  stumps  of  fibrous  tissue  remain  within  the  cavity, 
and  also  septa  which  separate  accessor}'  excavations  communicating 
with  the  main  cavity. 

Only  a  small  pnjportion  of  the  cavities  are  brooch iectatic  in  origin; 
the  vast  majority  arise  through  the  hepatizatitai  and  caseation  of  pub 
mi>nary  |jarenchyma  and  expnlsii^n  of  the  necrotic  tissue  hy  expectt>ra- 
tion.    They  have  irregular,  ragged  walls  on  which  there  are  attached 


1  Britiflb  Med,  Jour,,  1882. 
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pieces  of  nerrotic  tissue  of  various  dimeiisitnis,  hands  separating  rt'iii- 
nants  of  interlobular  septa  of  the  lung.  Witliin  the  eavity  there  are 
often  found  some  large  ncHTOtie  lumps  of  tissue,  or  sequestra,  whieli  are 
too  large  to  He  exj>elle<l  through  the  eoounuiiieating  hriinehus.  On  rare 
occasions  a  cavity  is  foruied  when  a  large  part  of  easeated  pulmonary 
parenchyma  is  sequestrated  in  tokK  In  case  the  ca\ity  is  derived 
from  a  small  caseous  peribronchial  or  bronehopneumonic  focus,  it  is 
small,  more  or  less  circumscribe*!  and  round.  But  when  it  is  derived 
from  a  larger  pneumonic  process  it  is  large  from  the  start  and  in-egu- 
lariy  limited.  But  small  excavations  may  fuse,  coalesce,  and  form 
large,  pouchy  cavities.  The  septa  which  separate  them  fade  away  and 
a  large,  ragged  excavation  is  ffirmi^l;  its  walls  arc  covered!  with  a 
pyogenic  membrane,  consisting  of  graiuilation  tissue  anri  setreting 
tuberculous  pus,  like  a  chronic  abscess. 

William  Ewart  thus  describes  the  walls  of  tuberculous  cavities 
which  have  been  freed  from  secretions  and  debris:  Internally  the 
surface  is  lined  with  a  grayish  false  membrane,  often  of  ai)j>recial>le 
thickness,  but  in  other  cases  possessing  a  little  mijre  sutjstaiH  c  than 
the  bloom  of  a  fresh  fruit.  In  either  case  it  is  readily  detaclied  and 
exposes  a  layer  which  constitutes  the  inner  and  vascular  portion  of  the 
capsule,  the  outer  portion  (jf  which  is  purely  fibrous.  The  relative 
thickness  of  these  three  coats  varies  according  tt>  the  age  of  the  cavities 
and  to  the  degree  of  irritation  under  w^hich  they  may  be  placed.  The 
chief  features  of  tuberculous  cavities  are:  (1)  Absence  of  protecting 
epithelium;  (2)  gradual  det*ay,  leading  to  the  formation  of  a  necrotic 
layer  (pseudomembrane);  (!1)  gradual  fil>roid  growth  from  withoTit 
constituting  the  so-called  capsule. 

Formerly  it  was  statetl  that  cavitation  invariably  implies  mixed 
infection.  T.  Mitchell  Prudden's'  experimental  investigations  have 
shown  that  injections  of  pure  cultures  of  tubercle  baf*ilii  into  the  trat*hea 
of  guinea-pigs  and  rabbits  produce<l  puluHmary  infiltrations;  when 
streptix'ix'ci  w^ere  added,  caA  itation  was  produced.  But  nmre  recent 
investigatitms  tend  to  show  that  tubercle  bacilli  alone  are  capable  of 
protlucing  excavations.  In  this  country  Ira  Ayer^  found  cavities  in 
the  lungs  of  rabbits  after  injecting  intratracheally  massive  doses  of  a 
suspension  of  tubercle  bacilli  contaioing  many  coarse  clumps,  t^ac- 
nieister*s  experiments  also  showed  that  in  animals  in  which  tuberculous 
infection  produces  no  cavitation,  pressure  on  the  apex  will  produce  it, 
and  that  mixe*l  infection  is  not  necessary  for  the  purpose.  The  pyo- 
genic microrirganisms  found  in  the  walls  and  secreti*>ns  of  tuberculous 
cavities  are  now  explained  as  secondary'  implantatit>ns  of  these  organ- 
isms after  ca\Ttation  has  taken  place  as  a  result  <jf  the  action  of  the 
tubercle  bacilli. 

In  slowly  progressing  or  stationary  cases  a  wall  of  connective 
tj^uei  even  of  non-tuberculous  granulation  tissue,  may  form  around  the 

New  York  M*  d.  Jour.,  im-i.  ©0,  L 
Jour.  Nk'd.  Rcacarch,  19H,  26,  141. 
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excavation,  and  the  ocMc-rotic  parts  within  are  cast  off  and  expect i>ratcd, 
leaving  a  smooth  cavity;  C>n  the  other  hand,  in  progressive  cases, 
the  necrotic  process  digs  itself  deejier  and  deej>er  into  tlie  paren- 
chyma and  the  cavity  keeps  fin  enlarging  and  may  attain  extensive 
dimtmsions.  With  tiiis  process,  non-tnherenlons  infection  tjften  tiikes 
place  through  the  inx^asion  of  streptm-f^cci  and  staphyloc(x."ci  and  other 
microorganisms  which  invade  the  walls.  Here  mixed  infection  is 
frerjncntly  very  efFective  in  extending  tlie  diseased  area.  The  pleorai 
layers  over  superficially  located  cavities  are  usually  united  hy  dense 
adhesions. 

These  cavities  have  a  tendency  to  enlarge  in  the  manner  just 
desc*rihed,  but  on  rare  occasions  they  may  shrink  because  of  vigorous 
sclerosis  around  the  lesion  which  causes  contraction.  It  is  nmre 
common  that  the  walls  slionld  remain  smooth  and  quiescent  Uir 
many  years  aiul,  like  a  chronic  abscess,  discharge  externally  through 
a  narrow  sinus.  But  even  cations,  ragged  cavities  may  expel  the 
necrotic  tissue  completely  and  jjermit  the  prohfcration  of  conmx'tive 
tissue  arijiiud  tlie  walls.  Healing  may  thus  result,  the  spongy  con- 
dition of  the  adjacent  lung  favoring  contraction.  Hut  such  a  course 
is  less  likely  to  occur  when  the  excavation  is  extensive,  owing  to 
the  surrtainding  caseous  pneumonic  processes  which  usually  show  a 
tendency  to  jirogressive  decay. 

In  extreiiie  cases  in  which  the  excavations  are  extensive  and  the 
ft)rmation  of  connective  tisi^ue  is  \igorous.  implicating  the  sohpleural 
structures,  the  entire  lung  may  be  destroyed  ami  reduce<l  to  the  size 
of  a  man's  fist.  In  these  cases  the  dia[>hragm  is  pulled  upward  and 
with  it  some  of  the  abd4nninal  viscera,  csix^ially  the  liver  and  stomach. 
The  mediastinum  is  pulled  over  to  the  alfected  side,  i>iished  along 
by  the  unatfectcil  emphysematous  lung.  Complete  dextrocardia  uiay 
be  found  in  such  cases,  with  the  tuberculous  lesitm  in  the  right  hmg; 
in  left-sitlc*l  lesiotis  the  heart  is  often  pulled  to  the  left  and  upward. 

Closed  Cavities.-  Occasionally  cavities  arc  found  in  the  pulmonary 
parenchyma  which  dt>  not  couimunicate  tlirectl}^  with  a  broucluiN, 
cither  because  the  lumen  is  occlude<l  with  the  products  of  the  exudate, 
or  connective  tissue  has  proliferated  just  at  that  point  and  pluggtnl 
up  the  passage  to  the  Ijronchos.  Snch  a  closed  cavity  may  <ipen  up 
secondarily  when  the  plug  is  remove*!  from  any  cause.  I'erfcctlv'  clf>sed 
cavities  in  the  anatomical  sense  are  not  frequently  encounteretl  by 
pathologists,  at  any  rate  not  so  frefjuently  as  clinicians  make  such  a 
diagnosis. 

Aneurysms  of  Rasmussen.'-When  the  i>rocess  of  caseation  and 
softening  involves  one  of  the  blcxxlvessels,  which  very  often  traverse 
the  walls  of  cavities,  ulceration  may  extend  to  the  vessel,  causing  pro- 
fuse and  fatal  hemorrhage,  I'he  walls  of  the  expostni  vessel  l>ecouie 
thinner  and  thinner  and  linally  eriMle.  Because  of  the  loss  of  snpp4»rt 
due  la  the  i>rogressivc  iuHannuatory  decay  of  the  surrounding  pul- 
monary parenchyma,  it  finally  yields  to  the  mtra-arterial  blood-pressure. 


Acute  Progressive  Phthisis. 

Patient  «ruccunrjbed  to  a  brisk  pulmonary  hemorrhftge.  Lung  honey- 
combed wiih  cavities;  very  large  cavity  in  upper  lobe.  Moqi  of  the 
smaller  cavities,  as  well  as  the  eomnn on i eating  bronchus^  are  Oiled  with 
clotted  btood.  Hilus  gtanda  enlarged  and  caBeoiie.  Pleura  thick  and 
adherent 
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More  frequently  lieinurrhage  occurs  after  the  formation  of  an 
aneun^smal  dilation  of  some  branches  of  the  puloii>nar\'  artery  travers- 
ing the  walls  of  the  cavity  (Fig.  29),  first  described  by  llasmussen* 
The  diseased  arterial  wall  yields  to  the  pressure,  gives  in  first  T;\4thout 
rupturing  owing  to  the  withdrawal  of  support  of  the  exposetl  side, 
and  a  sacrulatod  aneurysm  results;  rarely  a  fusiform  aneurysm  results 
from  the  miiform  dilatinn  of  the  arten  /  Douglas  Powell  points  out 
that  the  fihrutic  cavities  of  old  standing  are  more  likely  to  develop 
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Via.  29.— Aiw*ur>'flni  of  Hiit^musavn.    The  cuvity  is  tTUt  at  two  jxiinta  uiid  shows  I  ho 

wall  (c>  with  a  ea\it4iry  prt*jtHnioii  (a),  the  aDeiiryam,  which  is*  ruptun'tl  iiIkjvl',     Th." 

I  ddlcKxl  hiid  coagulated  in  the  lowt^r  part  of  the  aQeur>'ami]i  hup.    Thr^  wall  uT  the  eavity  h^A 

i  cjunous  liiung  which  is  continued  into  the  uneurvi^ii^.    Sevend  pulmonury  v-^eins  (p), 

oldded  in  the  casecyus  linioK,  hav*^  Kunm  oblit<*rat<Ml  i\nd  can  only  be  rec4>gfUJ!t?d  by  the 

I  of  the  elaatic  fibers.     tLetulle  and  Nattau-Larrier.) 

aneur>  sm,  and  that  aneurysm  h  more  espeeially  found  on  the  exposed 
side  of  vessels  whit:*h  are  partly  buried  in  indurated  tissue*  It  is  diffi- 
cult to  discern  these  aneurysms  in  most  cases  whieli  come  to  autopsy 
because  the  cavities  in  which  tliey  are  locatt'd  are  flooded  with  blmid. 
Only  after  thoroughly  washing  the  cavity  may  they  be  detected  as 
whitjc.  round,  sessile  projections  from  the  caseous  wall  of  the  excava- 
tion. They  vary  in  size  from  that  of  a  pinhead  to  that  of  a  pea. 
Exceptionally  they  are  of  the  size  of  a  plum.  They  are  usually  single, 
but  there  may  be  found  more  than  one  and,  in  rare  cases,  more  than 
12 
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twenty  have  been  found  in  one  lung.  In  exceptional  cases  hcaletl 
aneurysms  of  Ilasnuissen  have  been  found  in  the  tuhercoloiis  cavities. 

Because  orpuiizc^d  eltJts  and  throint»i  obliterate  the  vessel,  hemor- 
rhage is  comparatively  rare  unless  tliese  aneurysms  fonn*  In  small 
ea\Tties  tlie  ell'used  hlood  may  by  itself  prevent  further  hemorrhage, 
pmvidioj:  the  conununicatiug  lironchus  is  tem|K>rarily  pluggjed*  or  is 
naturally  of  a  narrow  ealilRT.  But  many  cavities  are  large  and  when  a 
vessel  ruptures,  heniorrhage  of  great  violence  takes  f)lace. 

Rupture  of  a  Cavity  into  the  Pleura.  -When  a  rapidly  pr<*gressing 
excavation  is  hjcatcfl  su]>erfirialiy  in  the  Inng  and  reaches  the  surface 
the  pleura  may  caseate  and  rupture.  In  acute  cases  in  which  there 
is  niJ  time  for  the  formatiiMi  of  adhesions  between  the  pleura!  layers. 
a  loss  of  continuity  in  the  latter  opens  up  a  cavity  and  i>ermits  the 
escape  of  its  coutjcnts,  as  well  as  air,  int**  the  pleural  cavity.  I^neumo- 
thorax  is  the  result^  and  when  this  has  lastt^il  for  some  time,  serous 
and  pnrulent  effusitiiis— hydropneunKjthorax,  pyopncimiothorax,  etc., 
are  formed.  These  are  quite  rare  in  slowly  pn *gressing  cases  of  plithisis 
becaust*  adhesive  pleurisy  results  before  ruptun^  of  an  excavaticui 
takes  place.  In  old  eases  I  have  i)bservcd  that  when  pneumothorax 
does  occur  thr  niptnrc  usually  takes  place  intt>  the  |)leura  of  the  side 
that  was  oidy  recently  implicated. 

Beparativa  Processes.  We  have  alrcndy  sprjken  of  the  process  of 
re[)air  that  ^oes  on  haufl-in-hand  with  the  process  of  destruction  in 
phthisis,  ami  which  is  found  to  a  certain  de^n^e  in  all  cases  exceptiix^ 
tluise  of  the  niiist  acute  t\i>es.  Jutijiin^  l)y  the  lar^^e  proportion  of 
persons  who  at  the  autopsy  are  found  with  filirous  scars  in  the  hmgs 
and  pleura,  as  well  as  with  calcified  foci  in  the  parenchynux  and  glands, 
it  hecomes  a  convincing  fact  that  more  tuberculous  lesions  in  the  lungs 
are  heakil  than  progress  to  caseation  and  softening.  It  has  also  been 
found  that  many  cases  of  these  "heali^r'  tubercles  contain  virulent 
tubercle  bacilli  and  thus  rt*ruain  a  constant  source  of  danger:  They 
may  flare  up  at  any  time  and  again  begin  to  progress,  or  by  metastasis 
create  new  tuberculcais  foc^i  in  adjacent  or  distant  parts  t*f  the  lungs 
or  other  organs, 

Tcndeloo"  givrs  the  folk* wing  details  aI>out  the  reparative  processes 
in  pulmonary  tulx*rculosis: 

1.*  Every  fibnais  focus  is  to  bt*  ctuisidered  as  an  old  tulicrculous  lesion. 

2.  Calcification  removes  all  danger  of  the  further  spread  of  the 
lesion.  (This  is  not  in  agreement  with  the  views  expressed  above  antl 
which  are  acc^pte<l  by  most  authors.) 

3.  A  fibrous  t*apsule  separates  cfuite  effectively  its  eaesous  contents 
from  the  rest  4>f  the  part*nchyma  of  the  lung,  and  the  pn)cess  may 
rtnnain  quiescent  for  a  haig  time.  So  long  as  there  remains  caseous 
matter  within  the  capsule,  or  non-Hbrous  tul>er(  ulous  tissue,  there  is 
always  danger  that  the  caseous  focus  may  extend  beyond  the  fibrous 
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capsule,  mii]  iilso  that  the  decay  of  the  hitter  nia\^  favor  a  further  exten- 
sion of  the  tulH^rcolous  process  by  fjrowtli  am]  metastasis.  So  lt»ng  as 
the  bacilli  reroaiii  virulent  in  the  lesion,  ami  there  arc  connections 
between  the  contents  of  the  t'oens  atui  the  snrronnding  pnhnuuary 
pareiichyuni  thron^h  lynijih  s]jaees,  they  can  >Cfow  under  certain 
circumstances  and  induce  pathological  changes  in  other  parts  of  the 
lung.  On  the  other  hand,  a  fibrous  capsule  interferes  with  medication 
reaching  the  lesion. 


^^^^^^^^^^^H^^^^^^^^^Pp             f          ^^''^j^l^^^^^^^^^l 

WK3t     -^              -'^^^1 

Viih  3(L-  Prill uiry  rui-cnus  Un-u-  in  (Ik    Uii  U|iiM  r  UAh'  wiih  iiii>.  m  itj« 

viinnily.  Cjistjiliim  of  tht-  rtni<iiKil  lymph  imk1i.«*  <*f  \hv  Irft  ufijH  r  luht .  (Ai.'it^lkjii  uf 
thp  mipcT  tnit'heolmiiiic'hiiil  lymph  jMiflt^s.  Ai'Utr  niitiury  tiitHTolps  in  tUv  kjwt«r  tnichctn- 
bmiicliiui  lyniph  nnrtfr:.  Uvlt  lM»th  lun«s  dis?*(^rninatL'd  tul:>eri*les  iiri'  in  be  seen.  Tbe 
upU'tT  I nu "he* J b mil fbiul  iiiid  broiK'bf>|>uliiioiuiry  lym|ib  ikmIph  in  tbi*  ri«ht  nitle  arc  froo 
from  ptithnhjjsifuU  cbjinKOft,     {Anton  Gbntij 

4.  A  fit>rons  capsule  has  the  same  significance  for  an  excavation. 
But  in  this  ease  t»ther  thingers  are  atlded:  So  long  as  the  cavities 
contain  casc^^ms  matter,  bronchogenons  metastasis  is  threatening 
!>ecanse  there  are  always  virulent  Imcilli  in  the  caseous  nnitter.  The 
dangers  of  softening  are  greater  in  excavations  commnnicating  with 
the  bronchi  becaust^  t!u*  air  has  frve  aecess  to  tlieir  r-ontcuts  and  may 
bring  in  other  niicrorirganisms,  thus  causing  mixed  infections. 
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5,  Healing  of  a  cavity  is  po^ssible  when  it  is  cleareti  of  its  contents 

and  the  walls  granulate.  Small  vomica?  may  heal  when  their  contents 
are  evHcuated  and  the  walls  shrink.  In  more  extensive  excavations 
there  always  remains  S4ime  vacant  spat^e.  When  no  open  lesion  remains^ 
the  elastic  fibers  and  bacilli  disappear  from  the  sputnni, 

Ew^art  points  out  that  whereas  in  other  the  organs  the  obliteration  of 
al)nt)rnial  spaces  is  effected  by  free  ^granulations  arisinjj  fnmi  the 
bt)tt4im  of  the  cavity,  surface  ^rannlatiuns  are  prac*tif*al!y  absi'nt 
from  tuberculous  excavations.  Still,  he  holds  that,  if  freely  drained, 
they  may  j^ranulate  successfully  and  the  walls  finally  a<lhere.  This  is 
in  agreement  with  the  more  rt^cent  views  of  Tendeh»o.  But  this  is 
mure  likely  to  he  seen  in  small  voniica\  while  in  the  large  ones  the  air 
atid  Huid  contents  offer  obstacles  to  perfect  contact  of  the  surfaces. 

In  general,  we  may  consider  the  productive  tissue  changes  as  salu- 
tary, while  the  degenerativt — caseation  and  softening — as  phenomena 
lurking  with  dangers.  Still,  even  in  the  latter  healing  is  ]Kissible 
through  calcification,  or  the  rtmioval  of  the  ]}ro<lucts  of  tissue  disinte- 
gration from  the  air  passages.  It  is  {loubtful  whether  caseous  matter 
can  Ik*  abs*>rhe<b  though  some  insist  that  this  is  possible.  Exudative 
tulHTculosis  may  terminate  favoral>ly  or  unfavoraby,  a(H*ording  to 
its  progress  along  tlie  lines  of  absorption,  or  in  tjther  forms,  caseation 
and  softening,  and  elimination  with  the  expectoratitm  or  by  calcifi- 
cation. 

It  thus  appears  that  even  extensive  tuberculosis  may  become  quiets 
cent,  although  we  <*ann(»t  speak  of  healing  and  restitutio  nd  integrum 
in  the  anatomical  sense.  It  must  always  be  l)orne  in  mintl  in  this 
ctmnection  that  the  anatomical  changes  are  not  the  **nly  ones  which 
decide  the  outcome  of  the  disease  hi  most  cases. 

Emphysema.  — The  unaffecteil  pails  (»f  the  lung  in  chronic  phthisis 
riftcn  show  eini>h\'stMuatous  changes;  in  fact*  occasionally  on  remov- 
ing the  lungs  from  the  thorax  after  tieath,  they  may  t>e  fouiul  so 
v< aluminous  that  the  tuberculous  lesions  is  not  set*n  without  a  search. 
The  surface  of  the  emphysematous  parts  of  the  hmg  is  usually  puck- 
ered lxH_*ause  of  the  traction  cxerteil  by  fibrous  hands  and  excava- 
tions within  the  organ;  or,  in  localized  emphysema,  which  is  more 
rre<|uent,  the  surface  sht^ws  buJhe  of  various  sizes. 

This  emphysema  is  compensatory.  When  one  lung  is  extensively 
involved  by  the  tubercuhais  pnx*ess,  the  other  undergoes  vicarious 
enlargement,  at  times  encroaching  lieyond  the  middle  line;  when  both 
lungs  are  affected,  the  unafTected  parts  iRX'ome  emphysematous.  It 
appears  that  tins  is  strictly  for  the  purpose  of  enlarging  the  alveolar 
surface  of  tlie  parts  which  remain  intact  thus  increasing  the  breath- 
ing surface.  In  fact,  microsi'opie  examination  of  the  emphysema- 
tous part>i  of  the  lung  shows  that  there  is  no  degenerative  atrophy 
of  tile  alveolar  septa  and  bloodve^seis*  as  in  true  emphysema.  The 
alveoli  are  simply  distendeih 
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The  Pleura.— The  pleura  is  implicate<l  m  nearly  every  ease  of 
phthisis.  A  large  proportion  of  cases  are  preceded  hy  plenrisy,  moist 
or  dry.  but  even  then  it  is  usually  secondary  to  extension  of  some  small 
lesion  in  the  lung.  Pleural  adhesions  are  fonml  at  the  autopsy  in  nearly 
all  fatal  cases  of  phthisis,  excepting  those  running  an  exceedingly'  acute 
course.  In  some  cases  they  are  so  dense  and  compact  that  it  is  difficult 
or  impossible  to  remove  the  lungs  without  injuring  the  pleura.  Some- 
times the  pleura  is  thickened  all  over;  in  many  only  partly,  especially 
over  the  seat  of  the  main  lesions,  an*l  also  at  the  base  where  thickening 
of  the  diaphragmatic  pleura  is  not  uncommon  wit!i  resulting  elevation 
of  the  diaphragm.  Many  fibrous  bands  arc  often  seen  extending  frcjm 
the  pleiu'a  into  the  parenchyma  of  the  hmg.  The  adhesions  may  be 
lax  and  easily  separatetl,  hut  in  many  cases  tliey  are  tlcns^^  and  when 
extensive  tlie  thick  pleura  may  surround  the  lung  like  a  shell.  In  rare 
instances  the  pleura  is  even  found  calcified  in  places,  or  \'er\*  extensively. 
Sery  frequently  thickening  of  the  pleura  between  the  lf»bes  of  the  lung 
IS  found.  All  these  adhesions  are  great  hindrances  to  the  induction  of 
artificial  pneumothorax  for  therapeutic  purposes.  On  the  other  haiul, 
they  prevent  the  occurrence  of  spontaneous  pneumothorax  through 
rupture  of  the  visceral  pleura  over  the  site  of  superficially  located 
pulmonarj^  lesions,  and  when  pneumr>thorax  does  occur,  it  is  only 
localized.  Serofibrinous  pleurisy  is  quite  frequent  and,  in  fatal  cases, 
exudation  occurs  in  a  large  proportion  shortly  licftire  death. 

The  Larynx.— Primary  tuberculosis  of  the  larynx  is  exceedingly 
rare,  but  this  organ  is  sooner  or  later  affected  in  aljout  one-third  of  all 
phthisical  patients.  While  some  of  the  lesions  may  occur  as  a  result  ul 
inoculation  by  the  sputum,  it  seems  that  the  most  common  mode  of 
access  of  the  bacilli  from  pulmonary  lesions  is  da  the  lymphatics. 
This  path  of  iiifeetion  is  plausible  anatomically,  and  is  suppr^rted  by 
the  fact  that  the  earliest  and  predominating  lesions  are  usually  (»n 
the  side  of  the  larynx  corresponding  to  the  more  extensive  and  a^  tive 
lesion  in  the  lung. 

The  proc^ks  starts  by  the  formation  of  multiple  miliary  nodules 
directly  under  the  mucous  membrane.  These  coalesce  and  undergo 
the  usual  fate  of  caseation  antl  breaking  down,  with  loss  of  suhstant^e 
and  formation  of  irregularly  outlined  ulcers.  Should  the  periehiai- 
driuni  he  re4iched,  and  it  is  in  a  large  proportion  of  eases,  necrosis 
of  the  cartilage  results.  While  any  part  may  he  involved,  the  epiglottis, 
ar>'epi glottic  folds,  and  true  and  false  vwal  cords  are  sites  of  pre- 
djle<^tion.  Occasionally,  shallow  ulcerations  of  the  trachea  result  from 
inof'ulation  by  the  sputum. 

The  Intestines,  ^The  intestines  are  only  rarely  the  seat  of  primary 
tuberculosis.  In  chiktren  it  has  been  found  in  between  30  and  oO  per 
cent,  and  in  adults  Orth  and  Menke  found  it  in  3  to  5  per  cent  of  all 
autopsies.  But  in  phthisis  they  are  secondarily  affected  to  the  extent 
of  90  per  cent  of  cases,  according  to  some  authors.  Some  of  the 
aDatoniical  changes   are  merely  tuberculous  nodules,  but  in  most 
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tliere  are  f«iun*l  iihuTatitms  of  the  niiifoiis  iiieinhnnie  of  the  ileum  and 
to  a  lesH  extent  ul  the  jejunum  an<I  aseendiui?  roluii  (Fig,  ^{(^).  Tliese 
ulcers  Ileal  Imt  rarely,  thou^'h  oceasioiiully  there  is  eiieoiuitere<l  a 
ease  of  strh'ture  <if  tlie  iiitestiue  <hie  to  a  eoiitraeted  sear  resultiug 
from  a  tuhereul^ius  uleer.  On  tiie  otlier  hand,  these  uleers  may  j>er- 
forate  into  the  peritoneal  cavity  witli  the  U3Ui*l  results  of  these  aeei- 
ikiits.  Ischioreetiil  abseesses  are  very  frecjiient  in  phthisical  patients, 
Tficsc  ulcerati<ms  are  not  so  closely  restricted  tu  the  lym}»hoi(l 
nodules  as  those  of  ty|>liiaiL  anr!  they  also  *hller  fmrn  the  latter  l>y 
liaving  tlieir  hm^  diameter  extern  ling  transversely  to  the  direction  of 
the  jcut,  so  that  they  are  often  known  as  gir^lle  ulcers.  Before  the 
intestine  is  *)i)enecl  the  hKnititJU  of  such  an  ulcer  can  he  surmiseil  l>y 
the  Ihiear  arran'rement  of  tuhen  les  ahmg  the  diiatei!  lympliaties  wliieh 
are  plainly  \  isihie  through  the  serosa.  The  depth  <if  the  uleers  varies; 
they  may  extend  down  to  the  subniueosa,  museidaris  or  serosa,  or  they 
wvd\  j>erftjrate  with  the  usual  results  of  these  accidents.    Another  fann 
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of  intestinal  tuberculosis — the  so-calle<1  hyperplastic  form-^resnlts  in 
the  ffirmatitai  of  a  mass  t>f  sear  tissue  in  the  iieighbnrhood  ul  the  ileo- 
cecal vatvc»  so  that  a  large  tumor  is  |jalpal)le.  and  symptoms  of  obstruc- 
tion result. 

The  Peritoneum*— i'ulinonary  tu!>crcidosis  is  also  quite  frequently 
complicated  b\  tuberculous  peritonitis.  The  bacilli  may  n*ach  the 
peritoneum  ti(i  the  b|r»<Ml  strt^ani,  fir  they  may  l>e  deposited  from  a 
IXTforated  intestinal  ulcer,  or  a  easetais  mesenteric  lymph  gland,  or 
a  Fallojiian  tube.  Depending  on  the  number  and  mtMle  of  entrance  of 
the  bacilli,  as  well  as  on  the  resistanet*  of  the  individuab  the  iKTitonitis 
may  lie  huali/ed  or  generalized.  It  may  be  almost  purely  plastic  with 
the  formation  of  dense  adhesions,  or  there  may  he  a  large  as(*itie  efCu- 
siou.  In  some  cases  there  are  localized  purulent  ell"usif>ns  walled  in  by 
dense  adhesions.  Some  authr»rs  ht^ieve  that  the  localized  thickenings 
Lif  tlie  eapsules  of  the  sjilern  and  liver  sometimes  obsiTved  at  auttjpsies 
are  the  results  of  a  former  tuberculous  jxTitouitis. 
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Pathological  Changes  in  other  Organs*  -  It  is  exoeef liiigl y  rare,  if  it 
ever  oc't'ura»  for  a  case  of  piiliiiutuiry  tuberculosis  tliat  leads  to  a  fatai 
temiination  to  run  its  course  witlioiit  implication  of  organs  other  than 
the  hing^,  pleura  iiud  larynx.  Of  course,  all  organs  of  the  ho<Iy  will 
iintiergn,  to  a  greater  or  lesser  degree,  the  ncm-speeifie  nietaiioiic 
changes  incidental  to  any  long-standing  toxemia,  such  as  atrophy,  fatty 
degeneration,  etc.  ]VIt»reover,  the  amyloid  change  that  is  prone  in 
certain  of  the  viscera  during  the  course  of  chnniic  suppurations,  is 
most  freqneutiy  found  in  victims  of  tuberculosis,  particularly  of  the 
bones  and  joints. 

Hut  more  important,  perhaps,  than  any  of  the  above-mentioned 
generalized,  non-specific,  nutritive  disturbances  are  the  specific  lesions 
resulting  from  metastasis  of  tul>ercle  bacilli  to  other  organs  of  the  I)ody 
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(RililM^rt.) 


The  bacilli  may  reach  other  organs  from  the  liuigs  by  the  following 
routes: 

1.  By  direct  extension  of  the  pulmonary  lesion,  this  being  the  usual 
mode  of  involvement  of  the  pleura,  as  has  already  been  showiL 

2.  By  transi>t»rt  of  the  bacilli  with  the  sputum.  Swallowed  sputum 
is  at  times*  though  rarely*  the  cause  of  intestinal  lesions.  The  common 
mode  is.  however,  hematogenous  arul  lymph(*genous. 

3.  By  the  lymphatics,  this  being  the  route  of  infection  of  the  lymph 
^ands  draining  tlie  lungs.  From  the  regional  lymph  glands  of  the  lungs 
and  intestines  the  bacilli  may  l>e  very  widely  distrilmted  ria  the  l\'ruph 
and  bhxKi  streams.  As  has  already  been  stated,  the  laryngeal  lesions 
appear  to  result  froui  fxTuphogenoiis  transmission  in  most  cases. 

4.  IlematogeufHis  traiismissitm.  The  prescuci^  f»f  tubercle  l>acilli 
can  very  often  be  demonstrated  in  the  bloud  of  sufferers  from  pul- 
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monar\'  tuberculosis  (see  p.  284),  and  it  is  not  surprising  that  hrnmto- 
geooiis  metastasis  in  other  organs  tx-curs,  particularly  late  in  the  ilisease. 
This  appears  to  he  the  explanation  of  most  eases  of  ^enito-urinary 
tuberculosis,  tuberculous  meniniEjitis,  and  other  distant  visceral  lesions. 

In  this  manner  any  organ  of  the  body  can  be  infected  inetastatically 
in  tlie  course  of  pulmonary  tuberculosis,  but  some  are  mucli  more  f re- 
el uently  affeetiHl  than  others. 

Tfie  glands,  especially  those  in  the  thorax — t!ie  bronchial,  tracheal 
.ind  mediastinal"  anil  of  the  mesentery,  are  very  often  alFeetef!  in 
children  and  adults  who  suffer  from  phthisis,  more  often  than  is  gener- 
all\^  appreciatal.  In  fact,  It  may  l>e  state<l  that  the  traclieolironchijd 
glands  are  affected  in  nc^arly  every  ease  of  phthisis.  On  careful  and 
painstaking  search  small,  microscopic  tuberculous  ftK-i  are  often  found 
in  apparently  unatfecte*!  glands;  but  the  majority  are  swr^llen,,  enlargcMl 
and  many  are  softened  while  others  are  ealeifieiL  In  chilflren  these 
tybereulous  glands  very  often  give  no  clinical  indication  of  their  impli- 
cation; in  fact,  it  is  at  times  difficult  to  discover  any  changes  in  the 
bronchi  and  parench\Tna  on  cursory  examination  at  the  autopsy, 
h'tilh  these  glands  are  frec|nently  a  source  of  troutile.  not  only  in  causing 
symptoms  of  trachcohrnnchial  ailennjiathy,  but  also  liecause  tliesi* 
eoiKlitions  are  to  be  considered  the  forerunners  of  phthisis  in  the  adult, 
though  some  look  upon  them  as  possilile  immunizing  agents  against 
rcnnfeetifjn  in  later  life. 

\W  pressure  these  enlarged  glands  may  cause  stenosis  of  the  main 
bronchus  in  children,  while  in  adults  it  is  less  likely  to  riccur  bt^i-ause 
the  bronchi  are  firmer.  But  the  smaller  bronchi  may  be  contpn^ssal 
in  adults  as  well  as  in  children.  In  the  latter*  suppurating  glands  at 
times  perforate  the  trachea,  bronchi,  [HTicardinm.  or  esoi>hagus,  caus- 
ing sudden  death,  tuberculous  bronehojmennmnia,  etc. 

The  mesenteric  glands  are  only  rarely  affet^ted  in  adults,  even  in 
those  who  have  tuberculou.s  ulcerations  of  the  intestines,  btit  in 
children  they  are  often  found  to  l)e  the  seat  o!  tuberculous  c^hanges, 
particularly  with  bacilli  of  the  bovine  type.  This  is  in  agreement 
with  certain  facts  discussed  in  Chapter  V.  In  primary  iiifiM*tinns  tlie 
regional  glands  are  invariably  implicated.  In  secondary,  or  metastatic, 
infections  tlie  glands  remain  unafTectetl,  as  a  rule.  This  rule  holds  giMxI 
for  the  thoracic  as  well  as  for  the  alKlominal  glands. 

The  Genito-uhnaiy  Organs.-  The  genito-urinary  organs  are  quite 
frecpiently  involvetL  Infec^tion  of  the  genit«>urinary  system  secondary 
to  pulmonary  tuberculosis  almost  always  takes  its  starting-point  in 
either  the  kidney,  or  in  the  cpiflidymis,  or  t!ie  Fallopian  tubes,  the  other 
organs  of  reproduction  and  urination  btN:;oming  imj)hcated  fn>m  these 
by  extension  ur  contiguity.  These  apfjear  in  be  pcnnts  (»f  least  resist- 
ance when  hematogenous  tuberculous  inff^-tion  is  considered. 

Bones  and  Joints.  It  is  very  uncommon  that  the  l>ones  or  joints 
should  Ijecome  invijlvetl  tluring  the  course  of  pulmonary  tuberculosis. 
though  in  rare  instances  it  is  observed.    The  reverse  is  also  true  to 
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some  extent:  sufferers  from  osseous  and  articular  tuberculosis  rarely 
have  active  and  progressive  pulmonary  lesions,  excepting  as  a  terminal 
phenomenon,  when  acute  miliary  tuberculosis,  in  which  the  lungs 
bear  the  brunt  of  the  infection,  may  occur. 

The  Muscles.— In  fatal  cases  of  tuberculosis  the  muscles  are  found 
pale  or  brown,  atrophied  and  poor  in  fat;  they  appear  to  participate  in 
the  process  of  emaciation  to  an  extreme  degree.  Microscopic  examina- 
tion shows  brown  atrophy,  fatty,  and  other  degenerative  changes. 
It  appears  that  the  diminution  in  the  volume  of  the  muscles  is  due  to 
an  atrophy  of  each  individual  muscle  fiber,  and  not  to  diminution  in 
their  number.  Tuberculous  lesions  are  very  rare  in  voluntary  muscles, 
they  being  probably  the  part  of  the  body  most  resistant  to  tuberculous 
changes. 

Nervous  System.— While  in  rare  instances  the  central  nervous 
system  proper  contains  tuberculous  lesions,  as  large  solitary  tubercles 
of  the  brain,  the  most  vulnerable  part  is  the  meninges,  tuberculous 
meningitis  being  not  an  uncommon  termination  of  pulmonary  tuber- 
culosis. 

Cireulatoiy  System.— The  circulatory  system  does  not  remain  unaf- 
fected. The  heart  is  small,  weak,  and  atrophic,  the  individual  muscle 
fibers  being  atrophied  and  fatty.  Hypertrophy  of  the  right  heart  may 
be  seen  in  cases  with  extensive  shrinkage  of  the  lung  with  pleural  and 
pleuropericardial  adhesions.  Verrucose  endocarditis  is  seen  in  rare 
instances,  but  it  is  questionable  whether  this  is  due  to  the  tubercle 
bacilli  themselves,  or  to  their  toxins.  The  consensus  of  opinion  is  in 
favor  of  streptococci  being  the  cause.  In  acute  miliar^'  tuberculosis 
miliar^'  tubercles  may  be  found  in  the  myocardium,  while  in  chronic 
phthisis  they  are  rare.  There  have  been  reported  some  few  cases  of 
solitary'  tubercle  of  the  myocardium.  Pericarditis,  often  with  copious 
effusion,  is  not  uncommon.  The  bloodvessels  also  may  suffer  as  a  result 
of  the  infection.  Tubercles  in  the  walls  of  the  arteries,  veins  or  lymph 
vessels  are  not  uncommonly  found,  and  when  they  perforate  the  intima, 
they  set  up  miliary  tuberculosis.  The  pulmonary  veins  are  the  most 
frequent  site  of  such  tubercles. 

Amyloid  Changes.— In  those  who  have  suffered  from  long-standing 
suppuration  it  is  common  to  find  deposited  in  the  various  organs  a 
peculiar  substance  which  Virchow  termed  amyloid  from  its  supposed 
resemblance  to  starch  and  cellulose.  Amyloidosis  is  particularly  com- 
mon in  tuberculosis  of  bones,  though  it  is  quite  often  seen  in  sufferers 
from  pulmonary  tuberculosis  without  osseous  implication. 

While  almost  any  organ  may  be  involved,  those  most  frequently 
affected  are  the  spleen,  liver,  kidneys,  and  intestines.  The  spleen  may 
l)e  diffusely  affected  or,  what  is  more  common,  the  amyloid  may  be 
restricted  to  the  Malpighian  bodies  (sago  spleen).  An  affected  liver 
may  present  no  gross  changes  if  the  amyloid  is  slight  in  amount,  or 
it  may  be  very  much  enlarged  and  firm.  The  amyloid  kidney  is  large 
and  firm,  the  amyloid  material  being  principally  deposited  within  the 
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glomerulus.  The  adrenals,  lymph  glands,  intestines,  etc.,  may  also 
hie  involved. 

Amyloid  possesses  the  property  of  staining  a  rich  brown  with  a 
solution  of  iodine  and  potassium  iodide.  If  strong  sulphuric  acid  is 
used  in  addition  to  the  iodine,  the  amyloid  stains  dark  blue.  With 
methyl  violet,  amyloid  stains  violet.  Examination  of  histological  prepa- 
rations shows  that  amyloid  is  never  deposited  in  the  cells,  but  always 
between  them,  being  found  in  the  walls  of  the  small  bloodvessels  or 
just  outside  the  endothelium  of  the  capillaries.  As  it  is  deposited  it  is 
effective  in  causing  pressure  atrophy  of  the  surrounding  tissues;  it 
also  cuts  off  the  blood  supply  by  obliterating  the  capillaries.  The 
chemical  nature  and  origin  of  amyloid  have  been  disputed.  It  has  been 
shown  to  contain  chondroitin-sulphuric  acid,  and  seems  to  be  a  com- 
bination of  this  substance  with  a  protein  fraction. 

In  addition  to  the  fatty  changes  of  the  heart,  which  have  already 
been  mentioned,  the  liver  is  frequently  thus  affected  in  pulmonarj' 
tuberculosis.  The  liver  and  spleen  also  often  show  frank  tuberculous 
changes.  R.  G.  Torry*  has  reported  131  autopsies  on  tuberculous 
subjects  at  the  Phipps  Institute  as  regards  macroscopic  and 
microscopic  changes  in  the  liver,  spleen,  kidneys,  etc.  In  the  vast 
majority  of  cases  that  succumbed  to  pulmonary  tuberculosis,  tuber- 
culous changes  were  found  in  the  above-mentioned  visceral  organs. 
O.  Klotz^  encountered  tuberculous  changes  in  the  spleen,  in  172  out  of 
4()4  necropsies.  A  large  proportion  showed  that  the  tuberculous  lesions 
had  healed. 

>  Am.  Jour.  Mod.  Sci..  1916.  161,  549. 
2  Ibid..  1917,  163,  786. 


CHAPTER   VIL 

S\TVirTOMATOIXX;Y  OF  PHTHISIS— HISTORY  OF  THE 

PATIENT. 

We  have  seen  that  infection  witli  tiihercle  bacilli  does  not  inva- 
riably result  in  tniierculous  disease.  Phihiv.v  itiiplie,^  a  preexhting 
infection,  but  the  latter  mai^  take  place  irithout  ani^  mihtetptent  rliniail 
mnnijeMutiofi  of  fH.sffhw.  The  dia^if^sis  fif  tnlicrculrms  infection  is  a 
simple  matter.  The  application  of  the  cutaneons  tuhercnlin  test  tells 
the  stor>'  promptly,  cosily,  and  uneciuivoeally.  The  chances  of  error 
are  iiisifn^ificant  and  may  he  disrejjanled. 

But  a  positive  tuberculin  react i<jn,  found  in  over  90  per  cent  of 
hunianit>%  as  we  have  seen  ahove,  is  by  no  means  proof  that  the 
individual  suffers  from  any  disease*  or  needs  jjeneral  (*r  special  treat- 
ment. It  only  shows  that  the  individual  has  been  infected  with  tubercle 
bacilli  at  some  perioil  of  his  or  her  life.  The  infection  may  not  have 
done  any  harm.  In  fact,  wc  have  seen  that,  in  all  prol>ahility,  it  has 
inimunize<l  him  against  a  new  massive  infection,  whicli  is  difficult  to 
avoid,  ami  which  might  have  produccfl  acute  am!  progressive  disease, 
had  it  taken  roi>t  on  virgin  soil. 

What  we  nim  at  in  otrr  jtraetice  /,y  fH.'fatvering  ntft  only  tfibe  reft  Ions 
inferiion,  but  tnberenlonJi  disiase.  At  any  rate  this  is  what  the  patient 
wants  to  find  out :  Whether  he  suffers  as  a  result  of  the  infection  with 
tubercle  bacilli,  and  whether  any  treatment  is  necessary  to  save  or  pro- 
long his  life.  This  information  can  only  be  given  after  a  careful  and 
painstaking  inrpiiry  into  the  patient's  history,  the  symptoms  he  suffers 
from,  and  the  physical  signs  elicited  by  an  examination  of  his  chest 
and  other  parts  of  his  body,  anfl  a]>plying  some  or  all  the  clinical 
diagnostic  methofls  which  have  been  the  achievement  of  medicine 
during  the  past  couple  of  generations. 

Hazards  of  Hasty  EMagnosis.  — Realizing  that  the  ptitient's  chances 
of  recovery  are  greatest  when  the  disease  is  recognized  and  treated  at 
its  ver\"  incipieocy,  there  has  been  a  strong  tendentn'  during  recent 
years  to  treat  every  **  suspect*'  as  one  who  is  actively  tulierculons  until 
time  and  obserA'ation  pro\'e  the  contrary'.  This  advice  has  been  given 
by  many  wTiters  on  the  subject  and  followed  by  numerous  physicians. 
Asa  result  many  innocent  |)ersons  have  been  banished  to  sanatoriums, 
or  to  distant  (*limati(*  resorts;  many  chihlren  have  been  deprived  of  an 
education,  many  workmen  induced  to  leave  their  employment,  many 
men  of  affairs  to  neglect  their  business.  To  be  sure,  some  of  these 
non-tuberculous   individuals — **  suspects" — have   been   fatigued    and 


188 


Sy^fPTO^fAT0LOGY  OF  PHTHISIS 


dehilitatrii  and  nccderl  a  re,st,  and  the  tTrnr  in  diagnosis  has  rather 
benefited  theni.  Hut  with  others  thiiii^s  have  In^n  different.  Many  a 
perijMMi  known  to  the  writer  has  been  trying  to  remove  the  stigma  of 
tubereiihjsis,  which  he  or  she  never  had,  witliout  avail;  and  tiihereu- 
losis  is  a  stigma  at  present,  despite  imr  teaehings  that  a  fmtient  wlio 
has  eotnmon-sense  and  decency  is  as  gcNxl,  ancJ  as  harmless,  as  any  other 
person. 

We  often  meet  with  people  who  have  spent  some  months  in  sana- 
torinms — from  all  nidieations  they  could  have  gotten  along  ver\'  well 
without  it — and  ever  since  they  live  in  constant  tiread  lest  it  will 
be  found  out  that  they  had  been  '*  consumptives/'  The  stigma  of 
sanatorium  residence  may  later  interfere  with  obtaining  life  insurancei 
with  C4intraeting  a  desirable  marriage;  at  times  even  with  obtuining 
hwlging  by  those  whf>  have  no  blotnl  relatives.  In  fa(*t  it  may  Itreak 
up  a  family.  I  have  known  persons  who  liiive  lost  tlicir  jobs  lux-ause 
some  patient  who  knew  them  in  an  institution  "gave  them  away." 

A  hast\'  diagnosis  among  the  poor  anrl  moderatel>'  well-to-flo — from 
wiiich  classes  the  bulk  of  phthisical  patients  are  lieing  rtvruited  — 
works  even  more  haviie  at  times.  The  results  of  the  maxim,  "Treat 
everyone  as  tuberculous  until  he  proves  to  you  that  he  is  not/'  can 
be  seen  in  a  city  like  New  York  where  numerous  intiividuals  attend 
tulwrculosis  clinics  for  months,  even  for  years,  or  go  from  cme  insti- 
tution to  another  for  years,  tlumgh  they  fail  t(»  present  an\'  reliable 
symptoms  of  active  phthisis.  I  witnesseil  the  autopsy  on  the  iKKly 
of  a  woman  who  remaineti  twenty-six  years  continuously  in  an  insti- 
tution; alnmt  one-half  the  time  in  a  sanatorium,  the  other  half  in  a 
hosintal  for  advaneetl  consumptives,  where  she  finally  ditnl  from 
pneumonia>  Careful  examination  of  the  viscera  faihin!  to  disclose  an 
active  tuberculous  lesion.  I  calculatetl  that  the  community  sj>c*nt, 
or  wastetl,  over  ten  thousand  dollars  on  this  woman,  nt»t  including 
the  loss  owing  in  her  itlleness.  We  may  further  nuniti^m  that  during 
the  twenty-six  years  she  kept  out  of  the  institution  at  least  forty 
jMitients  with  active  disease  who  might  have  benefited  by  tlie  treatment. 

Many  communities  keep  on  spending  considerable  sums  of  money 
on  tlie  maintenance  of  patients  who  could  be  cared  for  in  their  homes 
at  a  lesser  cost,  or  keep  them  from  work  merely-  bei'ause  of  a  suspicion 
that  they  are  tuberculous.  Others  break  up  their  homes»  commit  their 
children  to  asylums  because  of  a  hasty  diagn«jsis  of  incipient  tuber- 
culosis based  on  some  indefinite  symptoms  and  physical  signs.  It  w^as 
found  in  Germany,  France,  am!  Kngland  that  some  patients,  passed 
for  admission  to  sanatorinnis  litx-ause  of  incipient  tubercultjsis,  were 
fit  for  active  military  service  during  the  war.  A  large  number  of  ex- 
sanatorium  patients  have  been  inlmitted  to  the  United  States  .\rmy 
anfl  they  made  excellent  soldiers.  Fifty  j>er  cent  of  patients  in  one  of 
our  htrgest  municipal  sanatoriunjs  have  negative  sputum;  that  this 
is  an  indication  that  many  are  non-tul»ereulous  will  be  agree<l  to  l>y 
everyone  who  has  any  experience  witli  tuI>ercnlosis.    Witli  the  anti- 
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formin  methcxl  of  sputum  exaniinatioii  at  most  10  per  c^nt  of  active 
cases  are  fount i  not  e?q>ectorating  bacilli. 

There  appears  to  umiiifest  itself  a  reaction  against  the  ea^er  chase 
for  *^  incipient'*  cases  which  may  swell  the  favorable  statistics  of 
sanatoriums.  Authoritative  writers  now  state  emphatically  that 
indefinite  physical  signs  shonli!  not  be  relied  on,  and  urge  that  only 
constitutional  s\Tnptoms  of  toxemia  be  taken  as  criteria  ff>r  active 
disease.  Ed%vard  O,  Otis^  questions  the  wisdom  of  relying  on  **the 
presence  of  certain  physical  signs,  definite  or  indefinite,  \%ith  no 
s\inptoms  of  f>at'terial  toxemia  which  are  interpreted  to  mean  active 
tulHTcuh)sis,  and  the  patient  exhil>iting  such  signs  is  accorilingly 
removed  from  his  family  and  employment  and  consigne<l  to  a  sana- 
torium, where  there  is  at  least  some  risk  that  he  may  receive  a  new 
and  active  infection.  Whereas  the  individual  was  in  no  way  511,  and 
pmbahly  never  would  have  devehjped  active  clinical  ttiberculnsis/* 

^riie  harm  done  to  the  community  by  the  princt}>le  of  treating  all 
**  suspects*'  as  tuberculous  has  becm  shown  drastically  during  the  World 
War.  At  first  physicians  examining  soldiers  thought  that  they  were 
dealing  with  their  civil  patients  and  were  hasty  in  making  diagnoses 
of  tuberculosis.  In  civil  practice  these  wT>uld  be  admittcil  into  sana- 
toriums  where  they  would  remain  for  a  variable  time,  and  be  discharged 
as  cure<L  But  in  the  army,  they  were  taken  to  hospitals  for  observa- 
tion and  the  result  was  that  in  France  of  li¥M>  such  men,  only  L5  per 
cent  were  found  to  be  actually  sick  with  tuberculous  disease,  according 
to  Kindberg  and  Delherni,*  About  1 1 3  of  the  men  were  merely  trou1>led 
with  chronic  nose  and  throat  conditions.  Major  Rist^  stated  that  out 
of  KKK)  men  in  the  French  army  sent  back  to  a  base  hospital  as  suffering 
with  pulmonar\'  tul)ercutosis,  807  were  found  to  be  non-tuberculous, 
I  have  had  under  m\^  care  many  who  have  either  been  rejected  by  the 
draft  boards,  or  by  disability  boards,  I>ecause  of  alleged  tuliercnlosis 
which  did  not  exist.  The  loss  to  the  firmy  in  men  and  in  money 
due  to  such  hasty  diagnoses  cannot  be  overestiniate<!,  **The  evils  of 
such  faulty  diagnosis  are  world  wide,"  says  ('olonel  (i.  E.  Bushnel;^ 
**they  have  been  encountered  in  the  armies  of  (lermany  and  of  (ireat 
Britain,  as  well  as  in  that  of  France.  There  is  the  same  blame  for  us  if 
we  err  on  the  side  of  a  too  minute  and  pedantic  regard  for  slight  changes 
in  hreatli  sounds,  or  in  percussion,  for  all  the  world  is  committing,  or 
imtil  recently  has  commit  ted,  the  same  mistake,  and  the  standpoint 
is  maintained  by  so  many  writers  of  repute  that  tlie  unwary  are  scarcely 
to  blame  if  they  believe  that  it  represents  the  standpoint  of  the  truth/' 
It  is  the  opinion  of  Colonel  Bushnell^  that  ''medical  offict^rs  should  be 
held  strictly  responsible  for  the  exercise  of  enlightened  judgment  as  to 
causes  which  may  or  may  not  be  evacuated  from  their  hospitals." 


«  Hew  OrleMiB  Med.  and  Surg*  Jour 

i  Fr««n  m^cale.  1917.  26,  545. 

«  Modioli  Record.  1918,  92,  4. 

»  The  Military  Surgeon.  April,  1918.  42,  ^83 


1914.67,311. 

'  Jour.  Am.  Med.  Asau., 


1917,  m,  1265. 


m 


sr^fPTO^fATOwaY  of  PirTfiiSFS 


A  kaMi/  diugmmji  iji  a.i  damferonji  as  negleH  to  recognize  adhe  and 
prngrrmite  iUmttxv.  JMaif  thtejf  ftot  menu  Hiitf  drufh  of  the  paflt'tff;  If  he 
is  krpt  under  earefnl  ofmrvatlfOK  ffc  cfuftiof  he  ttm  hfe  making  a  pomtire 
diagnmiif.  The  acute  am!  pn>j:ressivc  cases  will  manifest  tliciiisclves 
very  soon,  and  ^lelay  dcjes  not  count  becaui^e  trcatnient  in  tliese  erases 
is,  as  a  rule*  not  very  ett'ective.  In  the  slow,  sliif^gi^h  cikses  the  delay 
of  a  few  wit*ks  hardly  ever  makes  any  (lifl'erenee  in  the  ultimate  out- 
come. But  pnintuniciiig  a  patient  [jhtliisital  when,  in  fact,  lie  has  uo 
symjitoms  of  active  disease,  is  often  ft il limed  by  flisastrous  results  to 
the  i>atient  as  well  as  to  those  depending  tm  him,  arul  to  the  eomniuiiity 
which  is  charged  with  carina:  fur  its  tuherculdUs  de(>eiidents.  It  may  he 
said  withnut  fear  of  meeting'  c*aitradictitin  from  cnini>etcnt  s<nirct*s  that 
an  Inelplent  rtuse  In  (be  full  .neft.fe  of  the  word  dorjt  mtt  aluvtif,^  mean  a 
rumhk  ease,  or  even  a  famrnhle  cme.  Many  causes  justly  classed  a.s 
incipient  have  a  worse  pro^iosis  than  tliose  euiisidered  *'far  advanced" 
ill  the  eonventiuual  classification  nf  the  disease. 

Elementary  Principles  in  the  Diagnosis  of  Active  Phthisis.  Active 
tuberculosis,  or  phthisis,  manifests  itself  invarialdy  by  syuiptoins  of 
bacterial  intoxication.  If  there  are  no  .Hymptom.s  of  eonMitafitatal  toxemia , 
the  patient  ma  if  have  t)een  Infeeted  n^ith  tnt fetch'  ImivIIII — and  teho  lta,H  not 
been't — bnt  he  i*f  not  *vrr/r  with  a  dl.seaj<e  which  neefi.t  s  peel  ft  I  treatment, 
cmthf  to  the  eommnnltif,  and  often  rninon.s  to  the  patient  and  hl.n  ffunlitf. 
Nor  unist  the  patient  be  iscjiated  frtim  his  family,  and  hospitalis^'Cd  to 
[jrevent  the  liissemination  t*f  a  disease  which  he  does  not  have.  This  is 
a  pi  ant  which  uuist  always  l>e  htjrne  in  mind  before  a  patient  is  told 
that  he  suffers  from  incipient  phthisis. 

There  is  hardh  a  couseieiitiiajs  i>hysirian  who  is  n(»t  skilled  iu  making 
a  dia^TKvsis  nf  incipient  phthisis  from  the  ccnistitutioual  symptoins, 
even  though  he  may  have  to  leave  the  Icuralization  of  the  lesion  tu  sorue 
\  irtutjso  in  physical  tliagnosis.  There  w  no  (Wtive  phthisic  telttnHtf  ferer, 
eongh,  tartn/enrdia,  langnor,  nlght-^sweafs,  liemoptgsis,  ete.  Some  or  all  r/ 
theife  nifmptontff  are  found  noon  after  the  jmtlent  iHTfnneA  aetimfif  phthiHlral. 

If  these  elementary  points  were  borne  in  mind  l>y  i>hysicians,  the 
number  of  mistakes  of  oniissiou  and  CMumiission  would  be  reduced 
to  a  ininimmn.  In  fact,  if  the  propagarala  made  so  assiduc*usly» 
aggressively  am!,  within  i*ertaiii  limits,  justly,  that  to  be  cured,  tuber- 
culosis must  be  discovered  in  its  ineipieney,  would  have  insiste*] 
emphatically  on  the  s\T3iptoinatology  of  the  disease,  which  can  be 
iu(iuired  into,  observed,  and  ]>rojjerly  interpretefl  by  every  practising 
physician,  all  cases  coming  under  the  oijscrvatiou  of  physicians  wcadd 
be  detected  iu  proj^er  time.  It  is  Avrong  to  blame  the  general  practi- 
tioner for  the  large  proportion  of  cases  which  are  diagnosed  rather  late, 
after  he  has  been  taught  that  certain  indefinite  physical  signs  may  mean 
phthisis,  and  just  as  often  may  mean  nothing.  In  fact,  the  general 
practitioner  may  retort  by  saying  that  the  large  prop(»rtion  of  non- 
tuberculous  cases  admitted  and  kept  in  sanatoriunis,  as  well  as  the  large 
number  of  patient.s  **  cured'*  within  two  or  three  months  in  the  insti- 
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tutioiLs,  prove  coiidusively  that  the  specialists  art^  tio  less  fallilFle  in 
this  regard. 
Natural  Method  of  Arriviiig  at  a  Diagnosis.  -While  in  the  practice 

of  iiie<liciiie  we  must  often  resort  to  the  dediuliA  c  incthod  of  reusoning 
.when  attempting  to  iinra%'c!  an  obscure  case,  yet  in  our  atten^jts  at 
I  ascertaining  the  presence  or  absence  of  active  phthisisi  we  are  on  safer 
[igroiind  when  apjilying  the  iruluetive  method.  We  must  first  ascertain 
fthe  individual  symjjtorns  and  crcilit  each  witli  its  true  merit.  In  othcT 
words,  all  the  morbid  phenomena  nmst  be  accurately  ol»served;  all  the 
material  facts  are  to  bt^carefnlly  inqnirctl  into;  anti,  what  is  of  most 
[importance,  the  interpretation  uf  the  collected  faf^ts  must  be  correct 
[and  in  agreement  as  regards  tJieir  relati(*n  one  to  anotlier,  anti  to  the 
"pn^bable  causes  which  may  underlie  the  prtjcess. 

To  do  this  rationally,  we  must  carefully  observe  the  appearance  of 
the  patient,  go  into  details  about  the  symptoms  which  urged  him  to 
^seek  medical  advice  and  also  inquire  into  sufh  subjective  syrufitoms 
as  the  average  patient  is  not  likely  to  note  nidcss  his  attention  is 
drawn  to  them.  When  ail  these  thita  have  been  carefully  gatiiered 
aiid  prc»perly  evaluated,  a  physical  examination  is  made  to  ascertain 
the  objective  signs  of  the  tlisease,  and  these  are  correlated  w  ith  the  con- 
'stitutional  conffition  of  the  jiatient,  with  a  view  of  ascertaining  whether 
he  is  endowed  with  sufficient  resistant e  to  counteract  the  ravages  i>f 
thf*  iHsease. 

History  of  the  Patient. —This  is  to  be  minutely  inquired  into.  We 
find  out  the  coiitlition  cjf  health  or  the  cause  of  death  of  the  patieiits 
parents  and  granil[}arents,  if  he  is  in  }M>ssessioii  <^f  the  facts,  *>r  capalJe 
of  giving  them  to  us  reliably,  which  unfortunately  is  only  rarely  the 
case.  Of  |)articular  impf^rtance  is  wiiether  either  of  the  |>arents  was 
actively  tuberculous  when  the  patient  was  an  infant.  In  case  tlie 
.parents  have  becHane  actively  tubercnlous  when  the  patient  had 
already  passed  chitfiluKuh  Ins  chances  of  bcconiing  phthisical  are  not 
greater  t]ian  of  those  who  do  not  liave  such  an  hereflitary  taint.  In 
fact,  there  appears  to  be  some  evidence  tending  to  show  that,  contrary 
to  tJie  general  opinion,  tnlxTculosis,  if  it  occurs  at  all  in  such  individ- 
inalst  is  apt  to  run  a  uulder  course  than  in  those  who  have  no  family 
history  of  tuberculosis. 

\N^e  should  not  l>e  greatly  influenced  by  the  age  of  the  patient.  No 
is  immune  to  the  disease,  but  each  age  perio(]  appears  to  luive  its 
form  of  tlie  disease:  In  irjfants,  hematogenous,  general  tui*ercu- 
riosis  is  the  rule;  in  children  tubercuiosis  of  the  glands,  esix'cially  the 
Ltracheobronchial  group,  the  bones  ami  joints;  in  adults  chronic  pul- 
(monary  tuberculosis;  in  persons  over  forty  fibnjid  phthisis,  and  in 
iged  individuals  a  very  chronic*  form  with  a  symptomatology  and 
^course  peculiarly  its  own,  etc. 

The  occupation  of  the  patient  has  great  intluence  on  the  chances 
of  developing  active  phthisis,  as  was  alread>'  shown  elsewhere  (see 
p.  129),  and  should  l)e  considerecl  when  taking  the  history.  A  history  of 
an  injiiry  to  the  chest,  especially  if  followed  by  hemoptysis,  is  important. 
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Pret^xjsting  diseases  are  to  be  ascertiiiiied  in  detaiL  In  infants  and 
children  active  disc*ase  is  apt  to  follow  in  tlie  wake  of  \me  of  the  endi'mic 
contagious  diseases;  in  adults,  tj^^hoid,  influenza,  pleurisy,  pneumonia, 
diabetes,  s^T^hilis,  etc.,  are  of  etiological  moment;  but  their  importanee 
ha.s  «>ften  been  ox'erestimated  by  physieians.  A  histor>^  of  scrofula  dur- 
ing ehildliood  has  very  little  bearing  UfHm  active  phthisis  in  the  adnit, 
except! Jig  j>erhaps  that  if  the  thsease  tloe.^  occur,  it  is  likely  to  pursue 
a  niikb  and  exceedingly  chronic  course.  The  same  is  true  to  a  certain 
extent  of  previous  tuberculous  disease  of  the  bones  and  joints.  One 
has  to  consider  the  rarity  of  f»td  scars  on  the  neck  or  over  joints  i>f 
phthisical  jMitieuts;  or  of  active  and  progressive  phthisis  in  tliose 
who  fiavc  had  Pott's  or  hi|)-joint  disease  (hiring  childhood,  (See 
(  liapter  XXX J 

In  women  the  menstrual  history  is  to  be  gone  into,  and  special 
attention  paid  to  amenorrhea.  It  is  also  to  be  boriie  in  rnind  that 
active  symptoms  very  often  ap^war  inunediately  after  ctiitdbirtli* 
Here  again  it  is  to  be  eniphasi7.cd  that  most  women  who  suffer  frcim 
active  phthisis  after  gestati*)n  have  had  symptoms  of  this  disease 
before  conwption  and  pregnancy. 

A  hi/fifjry  nf  exprnure  to  mfedion  filtOftM  not  he  o&rtMifinded  in  lutultH, 
as  has  Iieen  ad\'ised  l>y  many  writers.  We  have  seen  tIjNt  those  nu»st 
expose*!  to  infection  w'ith  tubercle  l>acilli,  as  the  hospital  staffs  of  insti- 
tutions ft»r  the  care  of  tuberculous  patients — doctors,  nurses,  and  order- 
lies— ^are  not  more  liable  to  become  phthisical  than  those  in  other  walk^ 
of  life  who  dii  not  come  into  intimate  contact  with  consumptives;  nor 
do  the  unaffected  consorts  of  tuberculous  patients  siifl'er  from  this 
disc^asc  mure  than  others.  It  is  therefore  al>surd  to  expect  that  a  tuber- 
tiduus  fcllnw-wtirkman  is  more  likely  to  transmit  the  disease  than  a 
hospital  patient  tf>  a  ihM'tor»  nurse  or  the  tuberculous  to  the  unalFccted 
consort.  In  mif  own  pnirfu-e  I  do  not  (it  alt  give  rxpmurc  U>  infevthm 
anp  wcigkt  in  ilie  diagnfm^  of  actiw  pkthfjfijf  in  fifhttls.  It  is  different 
with  children,  espec*ially  with  infants.  Infants  of  tuberculous  parent- 
age, or  who  have  otherwise  been  exposed  to  infect  if  »n,  are  very  likely 
to  have  (contracted  the  disease  in  an  active  form.  With  children  over 
thrt*e  we  should  ascertain  whether  the  parent  has  l)ecome  actively 
tul>erculous  while  the  child  was  less  than  one  year  old,  because  if  ttie 
child  was  older  than  three  years  when  the  parent  began  to  expectorate 
bacilli,  the  chant*es  of  primary  massive  infection  of  the  cliiltl  are  remote. 

It  is  a  curious  fail  that,  in  attempting  to  trace  the  source  of  infection 
in  children,  we  often  hnd  it  is  one  of  the  grandparents,  sufferiug  from 
senile  phthisis,  who  is  responsible,  though  he  (*r  she  is  ignorant  of  the 
true  nature  of  the  ailment,  having  been  told  that  it  is  bronchitis, 
emphysema,  asthma,  etc. 

^story  of  the  Present  niness.— Of  immense  importance  is  the 
history  of  the  mode  of  onset  of  the  present  ailment,  as  well  as  certain 
symptoms  from  which  the  patient  has  suffered  during  his  lifetime. 
Previous  attacks  of  "grippe/'  ** colds/'  bronchitis,  etc.,  may  mean 
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previous  attacks  of  abortive  phthisis  and  should  be  carefully  considered. 
On  the  other  hand,  if  we  find  that  these  "colds"  are  due  to  hypertro- 
phied  tonsils,  adenoids,  etc.,  in  other  words,  that  they  are  manifesta- 
tions of  the  lymphatic  diathesis,  pulmonary  tuberculosis  in  an  active 
and  progressive  form  is  unlikely.  Even  if  there  is  a  distinct  tubercu- 
culous  lung  lesion,  the  prognosis  is  very  good.  Previous  attacks  of 
tj-phoid  fever,  pneiunonia,  and  particularly  pleurisy,  etc.,  may  have 
been  mild  or  severe  attacks  of  unrecognized  tuberculosis  which  have 
subsided.  Having  been  treated  for  months  for  neurasthenia,  gastritis, 
chlorosis,  or  even  malaria,  is  not  uncommonly  ascertained  in  the 
history. 

We  should  inquire  into  the  symptoms  which  ushered  in  the  present 
ailment,  vrith  special  reference  to  cough,  expectoration,  lassitude, 
languor,  particularly  in  the  afternoon,  loss  of  weight,  hemoptysis, 
pleuritic  pains,  or  pleurisy  with  or  without  eflFusion,  etc.  Of  most 
importance  in  ascertaining  the  presence  or  absence  of  active  disease 
is  fever  with  its  concomitant  symptoms — chills,  backache,  anorexia, 
tachycardia,  etc.  Night-sweats  are  to  be  inquired  into  and  it  should 
be  ascertained  whether  they  occur  immediately  upon  going  to  bed, 
or  wake  the  patient  at  some  time  during  the  night..  The  appetite  of 
the  patient  is  to  be  ascertained,  and  whether  any  loss  in  this  direction 
has  been  concomitant  with  the  appearance  of  other  symptoms.  If 
the  patient  knows,  he  should  tell  the  fluctuations  in  his  weight  for 
the  past  several  years.  The  condition  of  the  bowels,  especially  the 
presence  of  diarrhea,  is  to  be  ascertained. 

Of  course,  if  any  sputum  is  available  it  should  be  examined  micro- 
scopically for  tubercle  bacilli  and  elastic  tissue.  The  urine  should  be 
analyzed  for  the  presence  or  absence  of  albumin,  sugar,  and  casts. 

After  all  these  data  have  been  ascertained,  we  proceed  with  the 
physical  examination  of  the  patient,  and  this  includes  not  only  a  care- 
ful examination  of  the  chest  by  inspection,  palpation,  percussion,  and 
auscultation,  but  also  all  other  parts  of  the  body  from  the  top  of  the 
head  to  the  toes.  We  may  thus  find  symptoms  and  signs  confirming 
the  diagnosis  of  phthisis,  or  proving  that  the  symptoms  of  which 
the  patient  complains  are  due  to  some  other  cause.  The  stigmata 
of  phthbis  are  often  scattered  all  over  the  body,  as  will  be  shown 
later  on. 

Above  all,  it  must  never  be  lost  sight  of  that,  while  there  is  no  active 
phthisis  without  constitutional  symptoms,  there  is  no  single  symptom 
or  »ign  pathognomonic  of  the  disease,  excepting  the  expectoration  of 
sputum  containing  tubercle  bacilli,  and  even  this  is  occasionally  apt 
to  mislead.  It  is  only  the  combination  and  correlation  of  various  symp- 
toms and  signs  which  clinch  the  diagnosis,  especially  in  obscure  cases 
with  negative  sputum.  This  fact  by  no  means  interferes  with  the  early 
recognition  of  active  phthisis,  and  mistakes  are  more  often  due  to 
carelessness  in  observation  than  to  any  other  factor. 
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Importance  of  the  Sjrmptomatology  of  Phthisis.— In  the  succeeding 
chapters  the  physical  diagnosis  of:  phthisis  in  its  various  forms  will 
be  given  its  proper  place,  because  only  with  the  aid  of  inspection,  per- 
cussion, and  auscultation  can  we  localize  the  lesion  and  gain  impor- 
tant hints  as  to  prognosis  and  the  treatment  indicated.  The  symp- 
tomatology of  the  disease,  which  has  been  given  a  subordinate  place 
in  some  recent  treatises  on  the  subject,  will  be  discussed  in  detail. 
The  reasons  are  obvious:  The  general  symptomatology  of  active 
phthisis  can  be  ascertained  by  every  practising  physician,  and  its 
bearings  on  the  presence  or  absence  of  active  phthisis,  especially  in 
doubtful  cases,  are  of  more  significance  than  indefinite  physical  signs. 
There  may  be  active  phthisis  unihout  physical  signs  revealing  themselves 
even  to  the  best-trained  specialist,  and  even  roentgenography  may  fail  to 
disclose  the  site  of  the  lesion,  while  many  signs  of  apical  involvement 
are  found  in  healthy  persons,  Bnt  there  is  no  active  phthisis  without 
constitutional  symptoms.  This  is  an  axiom  which  cannot  be  repeated 
too  often.  The  symptomatolog>'  of  phthisis,  when  properly  studied  and 
interpreted,  gives  information  as  to  the  onset  of  the  disease,  its  activity, 
tendency,  and  ultimate  outlook.  It  can  be  ascertained  by  any  medical 
man.  Inasmuch  as  it  often  precedes  the  appearance  of  definite  physical 
signs,  or  the  signs  elicited  with  the  aid  of  roehtgenography,  the  symp- 
tomatology of  the  disease  is  to  be  ascertained  first. 

We  shall  therefore  begin  A\ith  a  discussion  of  the  most  prominent, 
and  more  or  less  constant,  symptoms  of  active  phthisis — cough, 
expectoration,  fever,  night-sweats,  hemoptysis,  anorexia,  emaciation, 
tachycardia,  etc.  Each  of  these  symptoms  will  be  discussed  from  the 
standpoint  of  diagnosis,  differential  diagnosis,  and  prognosis.  It  is 
only  by  a  proper  appreciation  of  these  symptoms  that  a  diagnosis  of 
active  phthisis  can  be  made  at  any  stage  of  the  disease,  but  especially 
in  the  so-called  incipient  stage;  Awhile  a  prognosis  based  only  on  findings 
during  a  physical  examination  and  roentgenography  is  bound  to 
prove  disastrous  to  any  practitioner  in  many  cases. 


CHAPTER  VIII. 
COUGH  AND  EXPECTORATION. 

COUGH. 

Freqaency  of  Cough.— While  cough  is  the  symptom  which  first 
attracts  the  attention  of  the  average  patient  to  his  troubles,  there  has 
been  a  question  whether  there  are  cases  of  phthisis  without  cough. 
Pidoux  stated  that  cough  is  the  first  and  last  symptom  of  phthisis; 
when  it  is  absent,  its  negative  significance  is  almost  absolute.  Accord- 
ing to  many  \\Titers,  a  patient  who  does  not  cough  is  not  tuberculous, 
while  there  are  others  who  consider  it  the  most  constant  of  symptoms 
of  early  phthisis.  However,  Louis,  Wilson  Fox,  Moller,  and  others, 
speak  of  patients  who  passed  through  the  disease  w  ithout  ever  coughing. 

This  disagreement  is  due  to  various  causes.  The  statement  made  by 
many  phthisical  patients  to  the  effect  that  they  do  not  cough  is  to  be 
taken  with  considerable  reservation.  Mild  cough,  clearing  the  throat 
in  the  morning,  or  hawking,  which  causes  but  little  annoyance  to 
individuals  who  are  not  given  to  introspection,  may  be  overlooked. 
Even  in  the  advanced  stages,  w  hen  considerable  sputum  is  brought  up, 
the  patient  may  be  under  the  impression  that  he  does  not  cough— 
the  sputum  is  carried  by  the  cilia  of  the  bronchial  and  tracheal  mucous 
membranes,  and  when  it  reaches  the  vocal  cords  it  is  easily  removed 
without  effort,  or  swallowed.  In  the  latter  case  the  patient  may  not 
even  expectorate.  I  have  seen  this  to  be  the  case  with  many  patients, 
especially  females.  For  this  reason,  it  is  often  ascertained  by  close 
questioning  that  there  is  a  little,  mild  cough,  "just  like  everybody 
else  coughs.''  I  have,  however,  seen  many  patients  in  whom  physical 
exploration  of  the  chest  was  negative  for  quite  some  time,  but  the 
continuous  cough,  productive  or  unproductive,  was  the  only  symptom 
which  urged  them  to  seek  a  diagnosis,  and  excited  a  careful  study  of 
the  case  by  the  physician. 

Another  class  of  patients  who  do  not  cough  despite  active  tuber- 
culosis are  aged  persons,  of  whom  details  will  be  given  later  on.  The 
same  is  true  of  some  cases  of  phthisis  with  cavities — mouthfuls  of 
sputum  may  be  brought  up  without  any  effort,  or  cough,  as  in  bron- 
chiectasis. 

Cough  in  the  Early  Stage  of  Phthisis.— A  considerable  number  of 
patients  give  a  history  of  repeated  "colds"  caught  during  several 
preceding  winters  or  autumns;  or  of  attacks  of  "grippe"  \\hich  made 
them  cough  more  or  less  violently,  but  they  subsided  under  ordinary 
treatment.     Ouing  to  some  neglect,  the  last  attack  has  been  per- 
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sistent,  the  cough  ag^avated,  and  could  not  lie  relieved  by  the  remedy 

whidi  heli)eri  them  formerly.  The  eouph  in  these  eases  is  apt  to  I>e 
rather  oiild,  e<msisting  mainly  iti  clearing  the  throat  in  the  morning, 
and  may  not  at  all  be  productive  of  sputum;  or  small  lumps  of  clear 
vitreous  secretion  from  the  nasopharynx  may  Ix*  hroujtcht  out.  Rarely 
mucopurulent  material  is  eliminated,  but  it  is  usnalfy  devnitj  of  tu1>ercle 
l>acilli  at  tliis  stage.  In  many  cases  the  cough  is  due  to  irritatirai  of 
the  sensory  nerve  endings  of  the  vagus  within  the  brt>nchial  mucous 
mendirane  by  the  secretion  derived  from  the  tuberailous  lesion. 
Here  tubercle  bacilli  are  fimnd,  as  a  rule. 

These  repeated  attacks  of  ''grippe/'  or  ''bronchitis/*  which  subside 
during  the  summer,  to  return  during  the  autumn  and  winter,  and  are 
eaivily  managed  by  ordinary  sedatives,  often  give  the  patient  a  false 
sense  of  security,  and  when  told  that  the  cough  is  of  tuberculous  origin 
he  is  loath  to  agree  iu  it, 

A  careful  examination  of  the  throat  is  imperative  in  these  eases. 
It  must  ah^ays  l>e  borne  in  mint!  tluit  tuljcrculosis  hardly  ever  begins 
with  congestion  of  the  rhinopharynx.  When  a  cough  can  })e  rationally 
attribute*!  to  acute  cor\'5^a  or  subacute  rhinopharyngitis,  and  no  signs 
are  found  while  examining  the  chest,  tuberculosis  is  cmly  a  very  remttte 
possibility.  Even  in  those  wht)  arc  unihnibtedly  tuberculous,  the  fact 
that  they  have  hyperplasia  of  the  glands  of  the  throat,  that  they  are 
"lymphatics,**  points  toward  a  mild,  or  even  an  abortive,  course  of 
t  he  d  isease  ( s  ee  <  1i  a  jit  e  r  XXX). 

Mild  cough  is  to  t>e  ditferetitiated  fnim  hysterical  cough,  which 
is  very  frequent  at  present  w  hen  phthisiophobia  is  rampant.  In  fact, 
in  many  homes  with  tuberculous  patients,  notably  after  a  consumptive 
dies  in  the  house,  most  of  the  healthy  mernlx^rs  of  the  family  cough, 
l>e*lieving  they  are  atlectcd  with  the  disease.  Perhaps  the  best  sign  is 
tluit  hysterical  cough  fhMs  nut  *iccur  at  night,  \\  hen  the  patient  is  asleep, 
or  during  the  day,  when  he  is  absor!>ed  in  some  matter  which  interests 
him.  I  have  seen  patients  who  coughed  persistently,  cease  coughing 
during  the  time  they  were  engaged  in  an  interesting  conversation. 
In  many  cases  the  cough  in  inci)iient  phthisis  is  annoying  at  Ijcdtime, 
disappearing  during  the  first  hours  of  slet*p,  and  reap|x*aring  during  the 
early  morning  hiajrs,  often  waking  the  patient,  while  after  rising  it 
may  be  intense  until  tlie  chest  is  cleared.  During  the  day  it  may  lje 
scarce  or  absent  and  provoked  only  by  emotional  disturbance,  undue 
exertion,  chilling  the  btxly,  a  dusty  or  smnky  atmosphere,  etc. 

Paroxysmal  Cough,  -lu  many  patients  at  the  onset  of  the  disease, 
or  during  its  later  stages,  tlie  cough  is  violent  and  paroxysmal ;  occurring 
in  fits.  When  unjinHluctive,  it  may  be  difficult  to  bear  because  it 
often  increases  in  intensity  during  the  evening,  and  keeps  the  patient 
awake  during  tlie  night,  causing  pain  in  tlie  chest,  insomnia,  and  ex- 
haustion. In  others,  the  fits  keep  up  for  quite  some  time  until  a  small 
piece  of  visciti  mucus  is  expelled.  The  first  thing  these  patients  ask 
fur  is  a  remedy  which  will  loosen  the  sputum.    During  such  spells 
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vomiting  may  occur,  or  even  involuntary  evacuation  of  urine,  espe- 
cially in  women  with  lacerated  genitals.  These  paroxysmal  explosions 
of  cough  are  a  frequent  cause  of  hernia  in  men,  especially  in  those 
suffering  from  fibroid  phthisis. 

Paroxysmal  cough  in  phthisis  is  said  to  be  due  to  ulceration  of  the 
trachea  at  its  bifurcation.  But  it  is  also  met  with  in  cases  of  tracheo- 
bronchial adenopathy  and  adherent  pleurisy.  Its  occurrence  diu-ing 
periodical  evacuation  of  pulmonary  cavities  will  be  discussed  later  on. 

Patients  suflFering  from  fibroid  phthisis,  and  those  who  have  tuber- 
culosis evolving  in  emphysematous  lungs,  suffer  at  times  from  severe 
paroxysms  of  cough.  In  these  cyanosis  of  the  lips  and  finger-tips,  and 
bulging  of  the  veins  of  the  neck,  are  strong  features  during  a  paroxysm, 
and  the  suffering  may  be  extreme.  The  violence  of  the  cough  is 
usually  far  out  of  proportion  to  the  amount  of  sputum  brought  up. 
After  the  expulsion  of  a  small  lump  of  transparent  mucus  they  feel 
relieved  but  exhausted,  to  be  annoyed  again  at  longer  or  shorter 
intervals.    Nocturnal  attacks  are  not  uncommon. 

I  have  observed  similar  paroxysms  of  violent  cough  in  many  cases 
of  galloping  consumption  in  which  the  lesions  could  not  be  localized; 
also  in  miliary  tuberculosis  with  tubercles  widely  disseminated  all  over 
the  lungs,  and  signs  of  pulmonary  emphysema  were  elicited  on  physical 
exploration  of  the  chest.  Some  authors  believe  that  the  violence  of 
the  cough  may  be  responsible  for  the  extensive  dissemination  of  the 
tubercles  by  metastasis.  But  in  many  cases  under  my  care  the  lesion 
finally  localized  itself,  and  the  disease  pursued  the  usual  course  of 
chronic  phthisis,  the  paroxysmal  cough  disappearing,  leaving  the  com- 
mon cough  encountered  in  the  average  case  of  the  disease. 

The  Smetic  Cough.— First  described  by  Richard  Morton  at  the  end 
of  the  seventeenth  century,  the  cough  ending  in  vomiting,  is  quite 
frequently  met  with  in  the  early  stages  of  phthisis  in  various  degrees 
of  intensity.  Some  French  authors,  notably  Paillard,^  state  that  the 
9igne  de  Morton,  or  the  Umx  Smetisante,  as  they  call  it,  is  met  with  to 
the  extent  of  50  to  60  per  cent  of  all  cases  of  phthisis.  This  has  not 
been  the  case  with  the  patients  imder  my  care.  To  be  sure,  vomiting 
may  be  seen  in  more  than  one-half  the  cases  of  tuberculosis  at  some 
period  of  the  course  of  the  disease,  but  not  all  vomiting  can  be  con- 
sidered the  true  emetic  cough,  as  we  shall  soon  show. 

It  has  been  stated  that  the  cough  of  incipient  phthisis  often  produces 
no  expectoration,  but  vomiting.  There  are  tuberculous  patients  who 
cough  as  soon  as  they  eat,  says  Michel  Peter,^  there  are  others  who 
cough  because  they  eat;  finally,  there  are  others  who,  having  eaten, 
cough,  vomit,  and  suffer  from  cardiac  palpitation.  This  emetic  cough 
is  so  characteristic  thai  when  whooping-cough  and  rhinopharyngitis  in 
chronic  alcoholics  are  ruled  out,  I  place  great  reliance  on  it  in  doubtful 
cases,  and  it  has  often  helped  me  in  making  a  positive  diagnosis  sooner 

»  La  toux  6m6ti8antc  des  tuberculeux,  Paris,  1911. 
*  Lemons  de  Clini^ue  m^dicale,  Paris,  1879,  2,  318. 
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than  I  could  have  made  it  withnut  this  symptoni.  lint  to  appreciate 
its  diaj^iiostit'  sii^aiificaiKT  it  must  \mt  hr  coufumiilerl  with  vomiting  of 
otlitT  oripii  wluVh  rnay  uft-iir  in  phttiisis.  It  usually  tjccurs  in  tht* 
fnlinwin^'  nuuuter: 

The  patient  lian  had  his  lunch,  r*r  tJinner,  with  a  varial»le  appetite 
anri  feels  rather  satisfied,  liaviiijf  no  sensatiou  nf  i^astric  ilistiirhanee, 
excepting  l>erhaps  some  feeling  of  ei)igastrie  disteution  orriuld  tlyspnea. 
But  after  the  lapse  of  some  tinM\  from  five  minutes  to  an  hour — afi 
average  of  about  twenty  minutes — the  [jatient,  either  without  any 
warning  at  all,  or  feeling  some  irritation  at  the  hack  of  the  throat,  is 
seizeij  with  a  |>aroxysni  nf  cxnigh  which  nearly  chokes  him;  he  fw^ls  a*s 
if  he  is  uruihle  to  expel  a  piece  of  tenacious  mucus  which  sticks  in  his 
throat.  Finally  he  vonnts  ont,  in  piirt  or  eornpletely.  the  gastric  con- 
tents whieli  are  in  a  varinl»te  state  of  digestion,  aecr»rdrng  tu  tlie  time 
they  remainert  in  the  stc»ma(*h.  There  is  no  sensation  of  nausea  hc^fore 
the  paroxysm,  l>ut  the  vomiting  comes  on  suddenly  during  the  coughing 
sj>ell ;  a  fact  which  rlitl'erentiates  this  form  <>f  vrnniting  from  other  forms. 
When  occurring  for  tlie  first  time  the  patif^nt  is  alarmetJ,  or  uuiy  be 
inehncd  to  attrilaite  it  to  some  ibetetie  indiscretion,  hut  if  it  otvurs 
repeateilly  lie  ts  eompelied  to  seek  am  it  her  cause.  As  soim  as  the  V(*mit- 
ing  ct^ases  the  patient  usually  feels  greatly  relievetb  the  sensation  of 
gastric  distentirai  and  the  <lyspnea  disappear,  and  at  times  he  may 
express  a  desire  to  eat  again.  After  a  time  the  patient  iearns  prndentv 
from  ex|ierien(*e  he  knows  that  a  heavy  meal  may  bring  alnrnt  a  fit 
of  rough  followed  h\  vomiting. 

During  the  course  of  phthisis  there  oeeur  also  other  varieties  of 
vomiting  which  cannot  hv  classified  under  the  heading  of  emetic  eouglu 
Patients  who  have  been  sufferers  from  chmnic  gastritis,  dilatation  of 
the  stomach,  and  rhronic  alcoholism*  often  vomit;  at  times  vomiting 
is  provoked  hy  eougb.  In  the  advanced  stages  f*f  the  ilisease  vomiting, 
preceded  by  cough  nv  not,  may  uccur  and  in  scane  patients  it  may  I>e  so 
proiionnceil  as  to  preclude  fiM'rbng.  Hut  these  forms  of  tlie  vomiting 
are  not  the  true  emetic  cough.  These  patients  usually  suifer  from 
symptoms  of  indigestion — nausea,  furre<l  tongue,  foul  breath,  eonsti- 
pation.  diarrhea,  heariac^ie.  etc,  pAiiminafion  usually  reveals  a  dilated 
stomach,  amyloid,  or  fatty  ilegeneration  of  the  liver,  symptoms  of 
tubereulous  [jeritiaiitis,  ete.  Moreover,  while  the  vomiting  may  occur 
after  coughing,  yet  it  is  not  invariably  preceded  by  paroxysmal  ctmgh, 
occurs  irregularly,  n*>t  always  after  the  ingestion  of  food,  and  there  is 
no  relief  iinmediately  after  the  \'4Hniting.  In  alcoholics  the  vomiting  is 
more  apt  to  occur  in  the  in* truing,  und  this  is  alscj  the  rule  with  those  in 
whom  the  ctnigh  is  due  to  chronic  pharyngitis.  In  lx»th  these  condi- 
tions, nausea,  retching,  etc.,  are  eornmon,  vvliile  in  the  true  emetic 
cough  they  are  absent.  The  rmetit  cough  oftrti  rxTiir^  in  Uie  carl  if  ittage^ 
of  phthi'fU,  in  putit'uLH  in  it  horn  the  gastric  f  ft  fief  iun.s  are  in  gftf)tl  etmditlon, 
i*i  alieat/^v  itrreeded  Ittj  h pelfs  of  eotajh,  ttheati.H  fHri(rft  ot  n  certftiri  time 
after  the  ingeMion  of  food,  ijt  not  preceded  nor  followed  by  seiisaiiotis  of 
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nausea f  g{.ddinf.^s,  fainftte.ss,  and  retching.  The  remrse,  vomiting  and 
then  coughing,  is  never  obserpcd. 

This  form  of  vomiting,  or  the  emetic  cough,  is  obser\'ed  in  practice 
in  but  a  few  fliseases,  namely,  plithisis,  whooping-c-ongli,  arifl  in  certain 
forms  of  pharyngitis,  especially  in  alcohnlic^?.  Recently  the  writer  has 
observed  it  in  many  cases  of  post-intluenzal  bronchitis  am!  bronchiec- 
tasis. The  fact  that  the  thoracic  glands  are  fount!  enlarged  in  many 
of  these  cases  exj>hiins  its  f^rigin.  When  whonpiii^-ctJiigli  is  excluded 
in  a  patient  with  an  emetic  congli,  the  fjharynx  is  f(Hni<l  to  be  in  good 
etindition,  ami  post-iiifiiienzal  bronchitis  is  not  suspected,  plithisis  is 
at  cmce  to  be  thought  of.  If  it  persists,  a  diagnosis  of  tuberculosis  may 
be  made  even  in  the  absence  of  ilefinite  physical  signs  of  the  disease. 

Some  authf>rs  have  been  incllued  to  loi»k  at  the  emetic  cough  as  a 
mechanical  accident,  fH>iuj>arablc  with  that  ohservcil  in  whonping- 
cougli.  But  it  appears  that  this  tlues  not  entirely  exj)iain  this  i>he- 
nomenon.  If  the  compression  of  the  abdominal  muscles  and  stomach 
were  the  sole  cause,  we  slaaild  expect  vomiting  to  occur  during  vio- 
lent and  prolonged  asthmatic  parnwsms.  But  I  have  never  seen  a 
patient  suffering  fnaii  astlnna  vomit  after  an  attack  of  cough  and 
dyspnea,  ant!  be  relieved  imnierliatelv'  after  the  gastric  cimtents  have 
thus  l)een  ex|)elle(b 

As  has  been  ptnnted  out  l)y  Michel  Peter,  W.  Sol  tan  Fen  wick,  ^ 
Paillard,  and  others,  the  emetic  ciaigh  apfiears  to  be  purel\'  a  reflex 
phenomenon,  due  to  irritation  by  the  ingesteil  ftjod  of  the  gastric  ends 
of  the  vagus,  and  an  abnormal  excitabilitv'  of  the  respiratory  center. 
Hence,  the  sliglxtest  irritation  of  the  gastric  mucous  meml>raue  by 
particles  of  fotid  is  sufficient  to  produtT  a  violent  attack  t)f  reHex  c-ough 
which  can  bring  about  vomiting  in  a  mechanical  manner. 

Cough  dming  the  Advanced  Stages  of  Phthisis.  -With  the  advance 
of  the  (Jisease  the  cough  beeomes  more  and  more  alumdant,  more 
pnxluctive,  but  easier,  and  less  exhausting.  After  tlie  formati<jn  of 
cavities,  there  is  usually  obscrvcil  adiiniimtitni  in  the  frequency  of  the 
cough,  sleep  is  hardly  disturbetj  tluriug  the  night  wiien  the  reflexes  arc 
in  al>eyance,  and  the  secretions  accumulate  in  the  cavity.  But  in  the 
morning,  when  com|>elled  ttj  empty  the  cavities  of  t!ie  secretions,  there 
^are  fit^  of  coughing  lasting  several  minutes,  perhaps  an  hour,  iurI  the 
patient  fe<?ls  relieved. 

These  patients,  like  those  suffering  frtan  bronchiectasis,  suffer  from 
cough  periodically  when  the  excavations  have  been  filled  and  need 
emptying.  It  may  he  influeufT'd  by  ptjsture — ^as  soon  as  they  <*hange 
their  position,  the  secretions  overflow  the  hrrmcliial  tubes  antl  must 
be  brought  out  by  cough,  which  does  not  cease  until  all  has  been  dis- 
charged. Then  there  is  relief  for  a  varialile  time  until  the  cavity  is 
again  filleiL  The  jiatients  usually  learii  from  exi>erience  on  which  side 
to  sleep  if  they  want  to  have  peace.    It  is  not  always  t>n  the  healthy 

tTht'  Dyspepsia  nf  Phthisis.  U>mloii.  18&4.  p.  IIK 
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side  on  which  they  can  lie  with  more  or  less  eomfort.  bef*ausp,  h'ke  in 
liroMchiecta.sis,  it  depends  on  the  dircetion  of  the  bronehns,  or  sirios, 
whieh  empties  the  eavity.  Patients  with  pleural  etfusions  also  cough 
when  changin|(  their  positions,  l>iit  in  their  ease  the  eoii^h  is  usually 
dry,  and  is  not  instrumental  in  hrin|i:ing  np  abundant  sputum.  For 
obvious  reasfins,  patients  cough  more  when  lying  down  than  when  in 
the  upright  position.  But  in  others  sitting  up  in,  or  getting  out  of  bed 
excites  a  paroxysm  of  cough  and  expectoration . 

In  some  eases  the  c<njgh  at  this  stage  is  very  severe  an(!  almost 
incessant,  painful,  and  preventing  rest  day  ami  night ;  actually  exhaust- 
ing. It  is  noteworthy  that  the  severity  of  the  cough  does  not  alto- 
gether depen*!  on  the  extent  of  the  lesion  in  the  lung,  nor  on  the  size 
and  number  of  the  cavities.  Some  w  ill  cough  very  little,  altliough  the 
lungs  are  extensively  involved,  while  others,  with  limited  infiltrations 
or  excavations,  cough  severely. 

The  cough  of  tuberculous  patients  is  often  greatly  inttueneed  by 
various  factors*  of  which  the  age  and  the  emntional  state  are  most 
int|><»rtant.  Young  adults  cough,  as  a  rule,  more  thiHi  iM  consumptives. 
In  fact,  a  large  pnjptjrtion  of  old  people  sutlering  from  phthisis  liardly 
cough;  they  bring  up  large  quantities  of  sputunt  witht»ut  any  etiort. 
They  are  the  patients  who  supply  the  nniterial  (nr  those  who  describe 
cases  which  have  been  sick  with  tuberculosis  for  many  years  and  never 
ct»uglie*h  The  psychic  state  of  tlie  patient  also  has  a  great  influence. 
The  nervous,  irritable,  and  hysterical,  cough  more  than  the  indolent 
and  phlegmatic.  The  former  class  is  also  more  apt  to  sutFer  from  the 
emetic  form  of  cough, 

DiagBostic  and  Prognostic  SifniflcaiicB.  -  On  the  whole,  cough  serves 
a  very  gooil  jnirpf»se  by  drawing  the  attention  of  many  {mtients  to 
the  t*onditi<m  of  their  lungs.  A  perffon  who  nci'^'r  coughed,  but  '* caught 
cohr^  for  theJirM  tune  after  hw  eighteentk  year,  and  as  a  result  keeps  on 
cmtghimt  for  more  than  a  month,  is  to  fcf  strcmgty  susjiected  of  being 
ttibcrciilous,  even  if  there  are  no  definite  physical  signs  of  a  pulm(»nary 
lesion.  The  suspicion  is  fortified  by  a  history  of  the  absence  of  acute 
coryza  during  the  first  few  days  of  illness,  l>ecause  simple  bronchitis 
and  "grippe"  are  almfKst  always  preceded  or  accompanied  by  rhino- 
pharyn^eai  catarrh. 

From  the  prognostic  \ieH])oint  cough  is  importani  because  we 
meet  cases  witli  small  puhnonary  foci  witliout  much  fever,  anorexia, 
emaciation,  etc.,  i^ho  would  umloubtedly  do  well,  but  for  a  cough 
wliich  is  ditfinilt  to  control.  If  violent,  pan^xysmah  and  continuing 
for  some  time,  the  cough  may  be  instrumental  in  extending  the  lesion, 
exJiausting  the  patient,  and  thus  aggravating  the  outlook.  It  also 
irritates  the  larynx,  trachea,  bronchi,  and  puhnonary  parentliynia, 
and  predisposes  these  organs  to  infection  by  metastasis  of  the  bacilli. 
\'iotent  fit^  of  cough  may  also  \w  responsible  for  spontaneous  pneumo- 
tliorax  in  qsl^*^  in  which  the  lesion  is  located  superficially  or  subp!eurall.v. 
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Kuthy  and  WolflF-Eisner^  say  that  the  most  unfavorable  prognosis  is  to 
be  given  in  cases  in  which  the  patient  coughs  during  both  day  and  night; 
relatively  more  favorable  is  the  outlook  when  he  coughs  during  the  day 
exclusively;  more  favorable  when  he  coughs  only  mornings  and  even- 
ings; and  most  favorable  when  he  coughs  exclusively  in  the  morning. 

Within  certain  limits  cough  also  gives  other  prognostic  hints.  With 
each  improvement  in  the  local  or  general  condition,  the  cough  also 
improves  or  disappears,  and  with  every  recrudescence  of  cough  we 
may  find  an  extension  of  the  process  in  the  lungs,  or  some  complication 
in  the  bronchi  or  rhinopharynx.  Occasionally  we  may  note  that  the 
sudden  disappearance  of  cough  is  a  signal  of  some  grave  complication 
of  phthisis,  especially  meningitis  or  peritonitis.  The  same  is  at  times 
seen  in  cases  of  severe  ulcerations  of  the  larynx,  causing  dysphagia, 
etc.  The  cough  may  be  ameliorated,  but  the  lesion  in  the  lungs  con- 
tinues or  extends  and,  combined  with  the  exhaustion  due  to  lack  of 
nourishment,  the  end  is  not  very  far. 

Hoarseness.— Changes  in  the  timber  of  the  voice  may  appear  quite 
early  in  the  disease  without  any  tuberculous  involvement  of  the  larynx. 
The  least  provocation,  such  as  changes  in  the  weather,  or  prolonged 
speaking,  may  produce  dysphonia,  or  a  muffled  voice,  without  any 
pain  which,  with  the  dyspnea  preventing  speaking  continuously  long 
sentences,  may  be  quite  troublesome. 

In  many  cases  the  hoarseness  is  due  to  simple  catarrh  caused  by 
local  irritation  of  the  larynx  by  the  secretions  while  they  are  being 
eliminated  from  the  lungs.  In  others,  pressure  of  a  tuberculous  gland, 
lying  between  the  trachea  and  the  esophagus,  on  the  recurrent  laryn- 
geal nerve  causing  adductor  paralysis,  is  the  cause.  Reflex  irritation 
of  the  superior  laryngeal  nerve  may  also  be  the  cause  of  hoarseness. 
Often  the  hoarseness  is  due  to  tenacious  secretions  sticking  to  the  vocal 
cords,  and  after  coughing  strongly  they  are  dislodged  and  the  voice 
is  again  normal.  Congestion  of  the  larynx  caused  by  violent  fits  of 
coughing  may  be  the  reason  for  hoarseness. 

It  is  thus  evident  that  not  all  cases  of  hoarseness,  or  even  dysphagia, 
are  due  to  tuberculous  ulcerations  of  the  larynx.  In  fact,  no  diagnosis 
of  the  latter  condition  should  be  made  without  a  careful  and  pains- 
taking inspection  of  the  larynx  with  a  mirror  by  one  who  is  competent 
and  experienced. 

EXPECTORATION. 

Careful  inquiry  reveals  in  most  cases  that  the  cough  preceded  expec- 
toration by  several  weeks  or  even  months,  and  we  must  not  unequivo- 
cally conclude  that  because  the  cough  is  unproductive  we  are  not  deal- 
ing with  phthisis.  Children  before  the  sixth  year  never  bring  up  any 
sputum  at  all,  because  they  unconsciously  swallow  it,  and  most  women 
do  the  same.    I  have  met  with  cases  in  which  urging  women  to  expec- 

1  Die  Prognosenstellung  bei  der  Lungentuberkulose,  Berlin,   1914,  p.  219. 
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torate  was  of  tio  avail  Many  men  are  not  niorh  better  in  this  regard 
and,  for  reasrniw  of  false  delicaey,  they  swallow  the  sjjiitimi,  esix^eially 
during  the  early  stages  of  the  disea.se-  In  the  advanced  stage  we  may 
meet  with  the  same  eondition  when  the  eniaeiateiJ  putient  is  exhaustefl 
and  liardly  has  any  strength  to  rise,  tjr  turn  anunid  in  bed  and  ex|)ee- 
tornte  int*>  the  spntimi  eup. 

With  tlie  ad\ancv  of  the  ilisease  the  tjnantity  of  sputum  eliminNted 
inereases,  but  I  have  met  with  eases  showing  extensive  infiltrations  of 
more  than  oni'  l<*l)e,  withont  any  sid>stantial  expeeti»ration,  an<l  in 
sinne  of  these  I  ha\e  been  eoiivim^ed  that  they  had  nut  swallowed  the 
sputum*  It  was  merely  an  indieatir>ii  that  the  tubereles  had  not 
broken  thrraigh  a  bronrhus,  or  tliat  the  nn  ities  were  *Mry." 

Macroscopic  Appearance  of  the  Sputum.— There  is  nothing  typieal 
al)out  tlie  naked-fc\\X'  api)earanee  of  the  nuitter  expeetorateil  in  early 
phthisis,  althiajgh  aneient  elinieians  gave  detailed  deseriptions  of 
typieal  tuhereulous  sputum.  Perhaj>s  the  faet  that  they  knew  very 
little  abont  early  phthisis  will  aeet)unt  for  their  eonfidenee  in  the  gross 
ap])earaiu'e  of  the  sputum  in  tins  rlisease. 

In  the  early  stage  we  litid  that  the  spntnm  is  seanty;  at  times  it 
is  altogether  al)sent,  Kutliy  fouiul  that  in  49  per  cent  of  eases  in  the 
first  stage,  15.4  per  cent  of  the  seeond  stage,  an*!  12  per  cent  of  the 
third  stage,  sputmn  was  altogether  absent.  What  is  usually  brought 
ujj  in  the  early  stage  is  visrid  mucus,  occasionally  with  sonu*  dark 
specks;  it  is  often  frothy  and  floats  tJii  water,  hardly  differing  fnan  tht* 
ex]>e(*toration  in  Itronchitis, 

With  the  ad\'ance  of  the  disease  the  sputum  becomes  thicker, 
although  it  remains  glassy  or  transparent  for  some  time,  but  yelhnv 
streaks  arc  t**  be  seen,  iiahx^afing  that  it  is  assuming  a  purulent  char- 
acter, loiter  its  api>earance  and  (*onsisteney  change:  It  becomes 
ninc*»purulent.  and  finally  purulent,  indi(*ating  that  softening  of  hing 
tissue  has  taken  place  aufl  the  necrotic  parts  are  being  elinnnated. 
The  purulent  charat  ter  of  the  expectoration  is  judged  by  the  yellow, 
yellowish-green,  or  green  color  it  assumes.  l*ure  purulent  sputum, 
without  froth,  is  mostly  seen  in  eases  in  whi<"li  an  abseei?s»  an  empyema, 
or  pyopneumothorax  has  broken  through  a  fironehus. 

In  the  far*advani'efl  stage  of  the  disease  the  sputum  is  usually  dark 
gray.  (>r  greenish  in  color,  made  U|i  of  ronndish  lialls  whi(4i  Hoat  arfumd 
like  islands  in  the  Huid  mucus  or  suliva  or,  when  thicker  in  cunsistency, 
sink  down  to  the  bottom  of  the  receptacle,  where  it  settles  in  disk  or 
coin-shaiM^d  masses  which  keep  apnrt  and  d«j  not  c«jalesce.  This  \^ 
the  minimuiar  ftpufintf  of  oh  I  |>hysirians  whicli  liad  erroneously  l>een 
considcrc^l  pathognomonic*  of  jihthisieal  excavations.  At  times  whitish, 
eheesy  iTiasse^s,  flerivet]  fnun  brokeuHhnvn  tubercles,  are  seen  scattered 
within  this  sputum. 

This  sputum  is  usually  oilurless,  but  at  times  it  acquires  a  very 
disagreeable,  sweetish,  but  naust*ating  odor,  esj>ecially  when  retained 
within  the  chest  by  narcotic  drugs,  or  w^akne^s  of  the  patient.    Fetid 


EXFECTORATION 

and  offensive  spiitum  is  excee4ingly  rare  in  phthisis.  WTienever  it 
is  met  with  in  a  case  (*f  iiridniilited  phthisis  we  should  Um\i  for  compli- 
[  rating  pulmrmary  gangiToc,  wliieh  uc-nirs  at  times.  More  eominonly 
feti*l  spntiini  is  inrlic^ative  of  some  non-tiihereiilous  piilmoriary  tlii^ease, 
espt'cially  abscess  aiitl  gait^eiie  of  the  hing,  malignant  disease  of  the 
bronchi  or  lung,  ete. 

In  tuberculosis  the  sputum  is  usually  salty  in  the  early  stages  of  the 
disease,  but  later  it  often  acquires  a  sweetish,  sickening  taste. 

Very  often  this  sputum,  <leri\'e(l  from  tulierculous  cavities,  when 
allowed  to  stauil  in  a  \essel  for  some  hours  separates  into  three  layers 
— an  upper  frothy  layer;  a  mid*lle  thin  serous  layer;  and  a  low^er 
layer  consisting  of  thick  plugs  of  pus.  This  is  characteristic  of  excava- 
tion but  is  not  necessarily  of  tuberculous  origin.  Hronchiectasis  and 
chronic  bronchitis  witli  copious  expectoration  may  also  he  prothictive 
of  sputum  whicli  separates  on  standing.  Ilovsever,  in  the  former  the 
lines  of  demarcation  between  the  layers  are  not  so  distinct,  but  one 
passes  into  the  other  by  slcnv  gradations.  In  rare  instances  calcareims 
'tnasses,  **st*mes/'  may  be  found  in  sputum  derived  from  tuberculous 
cavities. 

There  are  eases  of  advanced  chronic  phtliisis  with  scanty,  or  even 
without  any  expectoration,  especially  those  of  the  t^-pe  of  fil>roid 
phthisis,  or  with  emphysema,  although  they  have  perii>ds  in  which 
the  expectoration  is  quite  profuse.  The  expectoration  detTcases  in 
quantity  when  the  (*avities  **ciry  up"  during  the  process  of  heating,  and 
in  other  types  of  cases  when  the  concomitant  brimchitis  disappears. 
With  but  few^  exceptions,  scanty  expectoration  s]>eaks  for  a  favorable 
outlix)k,  providetl  the  temperature  is  normal  and  the  cough  is  also 
absent  or  mild.  On  the  other  hauil,  copious  expectfjration  per  m  is 
not  always  an  unfavorable  sign.  It  is  an  indication  of  excavation, 
bronchitis,  or  hronchiectasis  which  are  not  infrequent  in  phthisis.  In 
the  latter  cases  the  sputum  nmy  show  a  teiuiency  to  collect  and  be 
expelled  at  intervals  in  very  large  quantities — mouthfuls — without  any 
etFort,  and  may  also  be  influenced  by  posture. 

During  hemoptysis  the  material  expectorated  is  sanguineous  in 
varioiLs  degrees,  corresponding  to  the  severity  of  the  bleeding,  and  for 
a  few  days  after  the  cessation  of  the  active  hemorrhage  the  sputum 
contains  ilark  chits  derived  fmm  the  bloitd  that  has  coagulated  in  the 
excavations  or  the  lironchi  and  is  being  slowly  eliminated.  The  sputum 
may  have  a  reddish  or  chocolate  tinge  without  distinct  hemorrhage, 
and  even  viscid,  rusty  sputmn  characteristic  of  pneumonia  is  at  times 
encountered  in  plithisis.  Inasmuch  as  this  is,  as  a  rule,  seen  during 
an  acute  exacerbation  of  fever,  etc.,  I  am  inclined  to  account  for  it, 
in  many  cases,  by  intercurrent  pneumonia,  In  the  terminal  stage  of 
atlvanced  cases  I  have  often  seen  thin,  watery  sputum,  tlark  l>nmn  in 
color,  with  numerous  air  Inibbles — prune-juiee  sputum— which  is  an 
imJicatJon  of  (juhuonary  edema.  Green  sputum  is  at  times  met  with, 
and  is  usually  aserilxHl  to  the  implantation  of  the  Bucilhis  pyocyanem 
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In  cases  in  which  a  pyopneumothorax  conimiinicates  with  a  hronchiia, 
as  well  as  when  an  empyema  breaks  throo/^h  a  hrimchus,  the  spotum 
may  he  distinctly'  piirnlent,  and  1  have  seen  eases  in  which  the  empyema 
was  thus  curecl,  though  the  tiihercnlous  process  went  on  its  course. 


EXAMINATION  OF  THE  SPUTUM. 

Collection  of  Specimen*— Id  cases  of  suspected  phthisis  the  sputum 
f^ives  iinjxortant  information  which  is  often  of  more  value  than  all 
otlier  diagnostic  methods  for  this  disease  taken  to^jetlier,  Tliis  is 
es|)ecially  true  of  the  niieroscopic  examination. 

It  is  important,  especially  in  rases  with  scanty  expectoration,  that 
the  specimen  of  sputum  for  examination  should  he  pr()|x*rly  collecttHK 
The  f>atient  nmst  be  warned  that  what  we  want  is  material  tliat  hjus 
been  couched  up  from  l>eneath  the  glottis,  and  not  what  has  been 
hawked  out  from  the  rhinopharynx,  or  saliva.  A  clean,  wide-mouthed 
bottle  is  the  liest  receptacle,  and  it  should  be  tightly  corketh  The  one 
used  by  the  Health  Department  in  New  York  City  is  excellent.  In 
cases  with  scanty  expectoration,  a  twenty-four-hour  sj>ecimen  is 
desiral>le,  but  with  others  the  quantity  coughed  np  during  the  morning 
on  rising  is  sufficient.  Fresh  sputum  is  best,  lint  pntrf*faetitm  <h>es 
not  interfere  with  the  appearance  of  the  bacilli  under  ttie  microscope* 

It  must  be  emphasized  tluit  really  attive  cases  of  tulx^rcujosis  with 
I>ersistently  negative  spotuni  are  rare.  Most  of  these  cases,  if  examined 
repeatedly,  will  show  the  presence  of  tubercle  bacilli  in  the  sputum. 
In  my  wards  at  the  Montefiore  Hospital  we  often  find  that  these 
"  closed''  cases  show  the  presence  of  bacilli  after  several  exanunations 
of  the  sputum.  In  some  it  takes  as  many  as  twenty  microscijpic 
examinations  to  find  one  positive.  But  it  is  doubtful  whether  a  patient 
who  shows  i:>ersistentiy  negati\T  sputum  is  in  fact  sick  with  tubercu- 
losis requiring  treatment,  and  I  have  been  under  the  impression,  based 
on  good  evident*e,  that  the  sanatoriums  which  have  as  many  as  over 
50  ]>er  cent  of  "sputum  negative'*  cases  have  an  enormous  proportion 
of  non-tuberculous  cases  within  their  walls.  I  doubt  whet  her  more  than 
10  |jer  cent  of  these  "sputum  negative"  eases  are  tuberculous  in  the 
clinical  sense. 

On  the  otlier  hand,  it  is  wrong  to  consider  a  case  iis  not  eontagioua 
because  the  sputum  is  negative.  We  are  of  late  begirming  to  realize 
tluit  the  sputum  is  not  the  only  vehicle  in  which  tulH-rculosis  is  trans- 
niitteil  from  the  sick  to  the  well.  This  point  has  been  discussed  in 
lie  tail  elseA\here  in  this  book. 

Microscopic  Examination. —In  the  \  ery  early  stages  of  active  phtlusis 
tulxTcie  bacilli  are  more  often  absent  than  present  in  the  sputunj,  and 
it  is  only  after  softening  of  tubercles  has  taken  place  and  the  diseased 
focus  opens  into  a  bronchiole  that  they  can  be  found.  In  general,  it 
may  be  stated  that  severe  cases  show  large  numl>ers  of  bacilli,  but  there 
are  many  exceptions.    In  fact,  in  acute  pneumonic  phthisis  bacilli  are^ 
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as  a  rule,  lacking.  The  absence  of  bacilli  is  therefore  not  conclusive 
proof  of  the  non-tuberculous  character  of  a  case,  because  we  meet  with 
undoubted  cases  of  active  and  progressive  tuberculosis,  proved  by 
subsequent  autopsy  findings,  in  which  no  bacilli  were  discovered 
throughout  the  course  of  the  disease.  In  general,  it  may,  however,  be 
stated  that  these  "closed"  cases  of  tuberculosis  run  a  more  favorable 
course.  On  the  other  hand,  in  acute  miliary  tuberculosis,  tubercle 
bacilli  are  discovered  in  the  sputum  in  exceedingly  rare  instances. 

In  early  phthisis  in  which  it  is  difficult  to  obtain  sufficient  sputum 
for  examination,  the  administration  of  iodides,  5  grains  three  times 
a  day  for  a  couple  of  days,  may  increase  the  amount  of  expectoration. 
We  may,  in  some  cases,  also  administer  an  opiate  in  the  evening  with  a 
view  of  retaining  the  sputum  during  the  night,  so  that  it  may  be 
brought  up  in  the  morning  on  rising.  In  children,  swabbing  the 
throat  with  some  gauze,  as  suggested  by  Holt,  may  yield  a  specimen 
for  examination,  though  in  my  hands  it  has  invariably  failed. 

Technic. — ^The  examination  is  best  and  most  rapidly  accomplished 
by  the  Ziehl-Neelsen,  the  Gabbet,  or  the  Hermann  methods,  which 
have  survived  numerous  modifications  introduced  during  recent  years. 
Details  have  been  given  on  page  18. 

With  a  platinum-wire  loop  a  cheesy  or  mucopurulent  particle  is 
picked  out  and  spread  over  a  perfectly  clean  cover-glass  in  a  thin, 
uniform  layer.  It  is  even  better  that  a  small  amount  of  sputum 
should  be  spread  between  two  cover-glasses  which  are  drawn  apart. 
The  cover-glass  is  dried  in  the  air,  or  over  a  Bunsen  burner  at  some 
distance  from  the  flame.  When  dry,  it  is  "fixed'*  by  passing  it  three 
or  four  times  through  the  flame.  Some  carbol-fuchsin  solution  is  put 
on  the  specimen  which  is  picked  up  with  a  Cornet  forceps  and  held  over 
the  flame  for  about  three  minutes  or  more  until  it  steams.  It  is  then 
decolorized  in  a  10  per  cent  solution  of  nitric  acid,  or  a  10  per  cent 
solution  of  sulphuric  acid  and  washed  in  60  per  cent  alcohol,  until  it  is 
faintly  pink  or  completely  colorless,  when  it  is  counterstained  with  an 
alcoholic  solution  of  methylene  blue,  washed  in  water,  and  dried 
between  filter  paper. 

With  Gabbet's  method  the  staining  with  carbol-fuchsin  is  the  same 
as  above,  but  the  decolorization  and  counterstaining  are  done  together 
by  placing  the  specimen  in  Gabbet's  solution  (see  p.  19). 

The  Hermann  stain  is  also  easy;  it  consists  in:  (a)  Crystal  violet, 
3  per  cent  in  alcohol;  (6)  ammonium  carbonate,  1  per  cent  solution  in 
water.  Mix  one  part  of  solution  a  with  three  parts  of  solution  b  just 
before  using.  Steam  as  above,  decolorize  with  10  per  cent  nitric  acid, 
wash  in  alcohol,  and  counterstain  with  Bismarck  brown.  At  times 
this  method  will  reveal  bacilli  when  the  above  have  failed. 

These  method^  will  disclose  the  bacilli  in  the  vast  majority  of  cases, 
but  they  fail  at  times  because  of  the  small  amount  of  sputum  avail- 
able, or  the  small  number  of  bacilli  present  in  the  specimen,  or  the 
selection  of  a  particle  of  sputum  with  the  platinum  loop  which  does 
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not  contain  any  bacilli.  To  obviate  these  sonrces  of  error  tliere  have 
been  (Jevi.sed  new  methods  which  Hqnefy  the  spntnm,  di|?est  all  the 
cells  aji(i  bacteria  \shich  may  l>e  present,  exceptin|Lr  the  tyliercle  bacilli, 
wliich  can  be  centrifuged  atnl  be  examined  microscojjically,  and  may 
even  be  used  for  cultural  purposes,  or  for  injections  into  animals.  Tlie 
antiformin  method  is  at  present  the  l>est  and  simplest  available  for 
tlie  purpcjse* 

The  Antifonniii  Method*— This  method,  devised  by  Udenhnth  and 
Xylander,  and  modified  by  others,  consists  in  nnxin^  the  sputum 
with  antifonnin— a  str*>ngly  alkaline  mixture  of  sodium  hypcMhlorite, 
equivalent  to  5,08  ^ms.  available  chlorine;  sodium  hych'oxitle,  7,8 
^ms.,  and  sodium  earlMmate,  <K:i2  ^m. — used  by  hrewers  in  the  disin- 
fection iif  their  ferment  at  ion  vats  and  tubes.  When  i>roj>crly  diluted 
and  niixe^l  with  sputum,  there  is  a  strong  lilxTation  (»f  pis,  the  insol- 
uble organic  matters,  as  wvU  as  bacteria,  are  destroyed,  excci>ting  liair, 
fat,  uax  and  cellulose,  and  acitl-fast  bacilli,  the  vitality  and  staining 
reactions  of  which  remain  imchan^ed.  The  rcsultinj^  yelltmisli  snhi- 
tion  is  a  homogeneous  mixture  \^  ith  a  llcjcculent  sciliment.  Because 
it  has  a  fatty  capsule  the  tubercle  bacillus  remains  intact  while  at! 
other  microorganisms  are  rapidh'  destroyed. 

Of  the  various  uu)dif: cations  nf  riilcnhuth  s  original  method,  the 
one  devised  l>y  Boardinan'  is  the  most  serviceable.     It  consists  in: 

J .  l*lace  the  entire  twenty-four-hour  sputum  in  a  conical  settling 
glass;  if  the  amount  is  excessive  it  is  i>erhaps  Wtter  to  use  only  15  to 
20  ce. 

2.  If  the  specimen  is  thick,  add  an  equal  volume  of  distillcil  water. 
Less  tenacious  specimens  ilti  not  rerjuire  so  much  dibit it>n. 

3.  Add  an  amount  of  antiftirmin  equal  tiv  oiie-ftajrth  the  volume  of 
the  diluted  sputum;  in  other  wtjrds,  sufficient  to  make  a  20  per  cent 
solution. 

4.  Stir  thoroughly,  thereby  breaking  up  the  masses  of  unieus  and 
greatly  hastcuing  complete  solution. 

5.  Allow  to  stand  till  solution  ai)pcars  lu>tnogcuetms.  It  shtndd  nnw 
be  watery  in  etmsistcucy  iind  pale  yellow  in  color;  if  necessary,  more 
water  or  more  antiformin  should  be  atldcd  auti  digestion  allowed  to 
(*ontinue.  This  will  usually  require  from  a  few  minutes  to  an  hrau\ 
but  may  be  allowcfi  to  continue  for  days  witli  no  resulting  harm  to 
the  tulK^rcle  bacilli. 

(j.  Add  an  equal  volume  of  95  per  crnt  alcohol.  By  this  procedure 
the  specific  gravity  is  reducer!  from  about  lAYM)  U*  below  1;  thereby 
not  only  hastening  sedimentation,  but  making  it  more  complete. 

7.  After  stirring,  allow  to  stand  till  sedimentation  is  complete.  This 
will  occur  in  from  two  to  four  hours,  but  a  perifwl  nf  tA\elve  to  twenty- 
four  hours  is  reconuncuded.  During  this  scdirj>cutatiou  it  may  l>e 
oet^\ssary  to  gently  turn  the  vessel  to  dislodge  little  particles  of  sedi- 
ment which  may  be  adhering  to  tlie  sides  of  the  vesseL 
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Pour  off  the  clear  supernatant  fluid . 

9,  Make  a  sineiir  from  the  sediment  nu  a  gluss  slide,  nsin^  some  of 
the  original  sputum  to  n'ul  in  fixing  the  smear.  This  is  hest  done  by 
making  a  sraear  from  the  sputum  before  aiitiformin  is  aflded  and 
aften^'ard  spreadinff  the  sediment  from  tlie  sj)Utum-antiformin  mixture 
on  the  same  slide.    Stain  in  the  usual  way. 

There  are  many  ninditieatirjns  nf  this  uiethiHl  whic-li  do  not  recfuire 
twenty-four  hours  for  executioti,  L(jefHer\s  modiiieation,  wliieh  takes 
but  ten  minutes,  is  the  best: 

A  certain  quantity  of  sputum  (10  to  l?n  ee)  is  mixefl  with  an  equal 
quantity  of  51 J  jx^r  rent  at|Ueous  sohition  of  antifornn'n  nnd  Imiled 
over  the  ttame.  Rapid  hquefaetinn  is  ohserved.  To  each  H)  tr  of 
the  mixture,  Lo  cc  of  a  It)  per  cent  aleuhohc  sohitiun  of  ehtun^form 
is  added*  After  stirring  for  some  time  the  solution  is  centrifugefl  for 
about  fifteen  minutes.  The  disk  wliieh  forms  tm  the  surfate  of  the 
ehloroforni  contains  the  tnhercle  luirilh,  and  is  to  }»e  pipetted,  fixed 
uith  ej^g  alhnmen,  and  stained  in  the  usual  way. 

TlieophiJe  llapliael's^  modification  of  (ireeniield  and  Anderson's'' 
method  is  even  more  reliable  and  time-saving.  The  procedure  is  as 
follows: 

Five  cc  of  sputum,  to  which  have  been  added  two  vohrmes  of  I  per 
cent  s(»hition  of  so*  I  in  m  carl  h  mate  in  1  per  (ent  jihenol,  are  shaken  for 
ten  minutes  and  then  autoelavcd  for  twenty  nn*nutes  at  tiftecn-pnunds 
pressure.  Following  this,  the  material  is  centrifnged  for  ten  miiujtes, 
the  supernatant  Huid  <lecanted,  and  smears  are  made  and  stained  from 
the  sediment.  The  following  reagent  is  emi>loyed:  Kcjual  fiarts  of 
15  per  cent  sodium  hydroxide  and  I.nharraque's  solution.  Five  parts 
of  sputum  with  one  jvart  of  reagent  are  shaken  for  fifteen  minutes, 
incubated  for  ime  hour,  ami  tlien  (Tiitrifuged  for  fifteen  miitntes.  The 
supernatant  fluid  isrteeanted  and  the  sediment  washed  by  centrifnging 
fur  fifteen  minutes  with  distilled  water.  Smears  are  made  and  stained 
from  the  sediment. 

The  great  importance  of  the  antiformin  method  lies  in  the  fact  that 
it  exerts  a  destrut  tive  action  on  all  n-ils  an<l  Uiicroorganisms  excepting 
the  acid-fast  rods  wliich  may  then  he  fuund  nntToscoj)irally,  Hut 
soon  after  its  intnMluction  it  was  found  that  acid-fast  rods  which  are 
not  pathogenic,  and  which  are  often  found  while  looking  for  tubercle 
bacilli,  may  escai>e  ilestru(*ti*m  by  the  antiformin,  thus  causing  mis- 
takes. Especially  was  the  question  whether  the  smegma  bacillus  is 
dissolved  by  this  agent  important.  In  a  recent  investigation  of  this 
problem  by  von  Spindler-Engelsen,'*  .she  found  tliat  the  smegma,  the 
timothy-liay  bacillus,  the  butter  bacillus,  etc.,  are  dissolved  by  15 
per  cent  of  antiformin  in  thirty  minutes.  The  human  and  the  bovine 
t>'pes  of  tubercle  bacilli  were  not  all'ected  with  a  ot)  per  cent  aJitifor- 

*  Juur.  Am.  MchJ.  Assn.,  1920,  76,  245. 
«  Lancet.    [in\K  2,  rSi, 

•  Ccn'ralbl.   (.   nnkteriol,,    1015.  76,  356, 
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mm  solution  for  four  days.    Under  the  circumstant'es  it  appears  tliat 

the  imthogenic  bacteria  uiav'  he  diseovered  with  the  ai<l  of  this  met  hoc  1. 
It  is,  however^  important  that  a  fresh  solution  of  aittifonnin  shoultl 
always  lie  used,  beeause  a  weak  aini  old  solution  may  leave  tlie  ii*m- 
pathogenie  imeteria  and  tlius  lead  to  error. 

Much's  Grantiles. -  As  has  already  been  stated,  there  are  cases  of 
pyhnonary  tuherc^ulosis  in  which  no  aeid-fast  bacilli  can  he  disef>vered 
in  the  sputum  by  any  luethotl,  and  Much  has  shown  that  they  are 
due  to  a  certain  kind  of  bacilli  which  have  lost  their  acid-fast  prnjierty. 
but  are  (t  rani -positive  and  they  retain  their  virulence.  According  to 
some  authors  these  Much  ^^ranules  are  almost  always  found  in  cases 
of  filirotd  phthisis,  chronic  bronchitis,  emphysema,  bronchiectasis,  etc., 
in  which  acid-fast  bacilli  are  very  rarely  discovered  {see  p,  19).  Much 
found  them  in  cases  of  cold  abscess. 

As  to  the  reasons  why  the  bacilli  lose  their  acid-fast  properties,  there 
is  no  agreement.  It  alsi»  appears  that  the  prop(»rtiou  of  cases  in  whit*h 
they  are  found  varies  with  different  obser^Trs,  some  havinj:  detected 
them  in  as  many  as  one  out  of  eight  sputa,  \vhile  others  in  less  than 
2  per  cent.  Much  gives  several  methwls  for  staining  these  granules. 
The  following  is  the  most  suitable: 

A  very  thin  smear  is  made  of  the  sputum  and  allowe<l  to  remain  for 
twenty-four  to  forty-eight  hours  in  a  methyl-violet  solution  (methyl- 
violet,  10  ce  of  a  saturated  solution,  in  UMJ  cc  of  a  2  per  cent  watery 
solution  of  carbolic  acid)  at  37^  (\  temperature;  or  it  may  he  stained 
by  boiling  for  a  few  minutes  rjver  the  Hame.  Wash  and  stain  for  one 
to  five  minutes  with  (Jram's  iodine  and  put  for  one  minute  in  a  »')  per 
cent  nitric  acid  solution,  then  in  a  ^i  per  cent  hydnK-hloric  acitl  solu- 
tion for  ten  seconds,  and  finally  complete  tlu^  decolor izat ion  liy  i>lacing 
it  for  a  few  seconds  in  a tH?t one-alcohol  (equal  parts  of  acetone  and 
alcohol).    Wash  m\A  dry. 

ProKnostic  ?alu6  of  Microscopic  Findings.  The  interest  displayed  by 
many  patients*  as  well  as  by  physicians,  in  the  number  of  bacilli 
found  in  a  specimen  of  sputum  examined  with  a  view  to  drawing  j>rog- 
nostic  conclusitms  is  unjustified,  There  are  cases  which  sh(»w  but  few 
bacilli  in  each  sjiecimen,  yet  they  run  a  very  acute  and  pn>grcssive 
course,  while  4>thers  with  numerous  bacilli  pursue  a  slow,  t^hronie 
course,  terminating  in  recovery*  Especially  is  this  seen  in  senile 
phthisis,  in  which  the  number  of  liacilli  expectorated  is  enormous  and 
we  may,  in  fact,  speak  of  pure  cultures:  yet  these  **liacilli  carriers" 
live  on  for  years  with  comparative  comfort.  Of  course,  in  such  cases 
we  may  deal  with  a  small  ulcerating  cavity  in  the  lung  which  otTera  * 
goot!  opportunities  for  the  gro^vth  of  bacilli,  but  the  fibrous  capsule  j 
prevents  the  extension  of  the  lesion. 

Hie  numlier  of  bacilli  in  the  sputum  fluctuates  from  day  to  day, 
evidently  depM^niling  to  some  extent  on  the  bit  of  sl^ntum  we  happen 
to  pick  up  with  the  loop.  On  the  other  hand,  the  complete  absence 
of  bacilli  frt>m  the  sputum  for  several  weeks,  coupled  with  improve- 
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nient  in  the  general  condition  of  the  patient,  is  undoiifitedly  a  favor- 
able sijjn.  ISut  many  chronic  cases,  esjx^cially  fibroid  phthisis,  are 
always  "closed'* — ^hacilli  arc  scanty  or  absent.  With  modern  nictlinds 
of  atitiforniin  examination  of  sputum  the  nnmhcrof  active  Juit  **cl*>se(r* 
eases  has  been  reduced  very  much.  In  arhlition  to  the  tubercle  bacilli, 
various  other  microorganisms  are  frequently  ftnmd  in  the  sputum  of 
tuberculous  jiaticnts.  They  are  usually  saprophytes,  and  have  no 
influence  on  the  sy mptomat<>logy  and  CfHirse  of  tlie  disease.  In  <'tJiitra- 
distinction  to  this  ** passive  mixed  infection,"  we  meet  with  "active 
mixed  infection,"  in  which  the  organisms,  pneum<Jcocci,  PfeiHcr  s 
bacilli,  streptoeoeei,  staphylococci,  etc,  are  resj^onsiblc  for  compli- 
cating priK-esses.    These  are  discussed  elsewhere  in  this  book. 

Inoculation,  — In  cases  in  w^hich  it  is  very  imiiortant  to  decide  the 
problem  whether  we  are  dealing  with  active  tul>ercuh>srs,  aiitl  the 
bacilli  are  t<M>  few  in  number  to  be  demonstrated  by  the  ordinary 
microscopic  methods,  or  after  concentration  of  the  si>utujn,  inocula- 
tion of  a  susceptible  animal  often  leads  to  a  decision.  In  this  n*gard, 
it  must  always  be  remembered  that  the  susceptibility  of  on  I  i  nary 
laboratory  animals  to  the  tubercle  bacilli  varies  greatly.  The  white 
mouse  and  the  rat  are  relatively  insusceptible.  So  is  the  rabbit  to  the 
human  t\T>e  of  the  bacillus,  but  it  is  very  suscejitible  indee<l  to  the 
bovine  ty|>e.  Hence,  tnoculatinn  of  the  rablirt  is  a  substantia!  aid  in 
the  differentiation  of  the  human  from  the  bovine  species.  The  guinea- 
pig  is  exceeilingly  susceptible  to  both  mammalian  types  of  the  tuherele 
bacillus,  and  is  the  animal  ordinarily  used  for  inw*ulation  with  material 
suspected  of  liarlM^ring  tubercle  bacilli. 

If  the  material  to  be  inoculated  into  the  guinea-pig  is  very  liadly 
contaminatetl  with  other  bacteria,  it  is  best  to  subject  it  to  the  action 
of  antiformin;  but  this  should  not  be  carried  too  far,  lest  the  virulence 
of  the  tuber* *lc  bacilli  themselves  be  seriously  impaired.  The  material 
is  suspended  in  sterile  salt  solution  (though  sometimes  solid  blocks  of 
tissue  or  sputum  are  placed  under  the  skin  and  the  wound  protected 
with  cotton  and  collodion)  auti  injected  intraperitoneally;  or  suIjcu- 
taneously,  or  l>etter,  j^erhaps,  in  both  sites.  The  intraperitoneal  injec- 
tion gives  quicker  results,  but  there  is  greater  possibiiity  olf  losing 
tlie  animal  through  a  noD-tuberculous  infection  i>eforc  tubcrtiilosis 
can  develop.  An  autopsy  performed  four  to  six  weeks  after  intra- 
peritoneal injecti<jn,  if  tubercle  bacilli  were  present  in  the  suspected 
sputum,  will  show  widespread  tubercukius  lesions  of  the  ireritoneum, 
the  nmentum,  the  retroperitoneal  lymph  glands,  the  spleen,  the  liver, 
and  sometimes  tlie  lungs.  Examination  after  subcutaneous  injection 
of  the  suspected  material,  when  positive,  shows  a  caseating  lesion  at  the 
site  of  the  inoculation,  also  similar  lesions  in  the  regional  lymph  glands, 
liver  and  spleen.  In  additiim  to  caseous  lesions  of  the  viscera,  large 
areas  of  necrosis  are  often  seen.  One  should  never  be  content  with  the 
gross  appearant*e  of  the  lesions,  but  shouhl  always  stain  .sections  for 
Koch  bacilli,  which  are  usually  present  in  large  numliers.  By  removal 
14 
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• 
of  enlarged  glands  with  the  animal  etherized,  the  bacilli  can  often  be 
demonstrated  in  section  after  ten  to  fourteen  days. 

There  are,  however,  in  rare  instances,  cases  in  which  it  is  of  great 
importance  to  ascertain  the  presence  or  absence  of  tubercle  bacilli  in 
the  sputum  sooner  than  in  six  or  eight  weeks.  Some  have  suggested 
that  after  the  suspected  material  has  been  injected  into  the  abdominal 
wall  or  the  peritoneum,  the  animal  should  be  tested  at  frequent  inter- 
vals with  tuberculin.  A  positive  reaction  clears  up  the  case  (Romer 
and  Joseph^.  F.  Gratz*  has  used  the  intracutaneous  method.  He 
inoculated  1000  guinea-pigs  and  then  applied  the  intracutaneous  tuber- 
culin test  and  found  that  in  ten  or  twelve  days  after  the  inoculation 
of  the  infectious  material  a  positive  diagnosis  may  be  made.  Martin 
Jacoby  and  N.  Meyer'  suggest  that  the  sputum  be  injected  into  a 
guinea-pig  and  about  fourteen  days  later  0.5  cc  of  tuberculin  should 
be  injected  subcutaneously.  If  the  sputum  contains  tubercle  bacilli 
and  infects  the  animal,  it  will  die  from  anaphylactic  shock  within  a 
few  hours. 

But  these  methods  are  not  infallible.  Selter*  shows  that  a  posi- 
tive reaction  in  an  inoculated  guinea-pig  indicates  that  infection  has 
taken  place,  while  a  negative  result  does  not  prove  the  contrary. 
The  autopsy  alone  is  conclusive.  Many  guinea-pigs  inoculated  by 
Selter  with  small  doses  of  virulent  bacilli  were  found  to  give  negative 
results  to  the  intracutaneous  test,  while  the  autopsy  revealed  marked 
tuberculous  changes  in  various  organs. 

It  must  also  be  mentioned  in  this  connection  that  guinea-pigs  are 
often  tuberculous  spontaneously.  Many  authors  have  reported  that 
they  found  tul)erculous  lesions  in  these  animals.  Sir  Almroth  Wright, 
Frank  J.  Clemenger  and  F.  C.  Martley*  point  out  that  great  difficulties 
are  encountered  in  obtaining  guinea-pigs  free  from  pseudotuberculosis; 
a  large  proportion  of  the  animals  were  found  affected  >^  ith  various  forms 
of  this  disease.  In  a  lot  purchased  from  a  guinea-pig  fancier  who  bred 
his  animals  exclusively  for  purposes  of  exhibition,  and  which  were 
young  and,  from  all  outwarcl  appearances,  perfectly  healthy,  a  point 
was  made  to  autopsy  w  ith  great  care  each  of  the  animals  of  this  lot 
that  had  been  killed  for  the  purposes  of  securing  fresh  serum  for  com- 
plement, and  pseudotuberculous  lesions  were  found  in  every  one  of 
them.  "The  amazing  point  about  these  infections  with  pseudotuber- 
culosis is  the  large  amount  of  vital  organs  which  can  be  involved  in 
the  local  process  and  yet  permit  the  animals  to  live  in  apparent  health." 
The  possibility  of  error  while  utilizing  guinea-pigs  for  diagnostic 
experiments  is  manifest. 

Elastic  Fibers.— Before  the  discovery  of  the  tubercle  bacillus  great 
stress  was  laid  on  the  presence  or  absence  of  elastic  tissue  in  the 

1  Beitr.  z.  Klin.  d.  Tulx-rk..  1909.  14.  1.  «  Ibid.,  1916.  S6,  99. 

'  Ibid.,  1911.  20,  203. 

*  Dout«rh.  mei.  Wchnschr..  1916.  42,  77.  283. 

*  Senate  Document  No.  453,  Washington.  1916. 
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sputum  in  the  diagnosis  of  tuberculosis,  but  of  late  this  is  only  rarely 
looked  for.  It  is,  however,  a  simple  thing  to  find  elastic  tissue  when 
present  in  the  expectoration,  and  it  is  of  immense  diagnostic  signifi- 
cance because  it  can  be  found  in  over  90  per  cent  of  tuberculous  sputa. 
The  presence  of  elastic  fibers  in  the  sputum  is  an  indication  of 
destruction  of  lung  tissue  and  it  may  be  found  in  the  very  early  stages 
of  the  disease,  because  chronic  tuberculosis  is  a  destructive  process, 
and  small  excavations  may  be  found  quite  early,  and  the  elastic  fibers 
are  not  destroyed  diu'ing  the  caseous  degeneration  which  liquefies  the 
pulmonary  tissue.  They  are  also  found  in  gangrene,  abscess,  syphilis, 
and  infarction  of  the  lung,  so  that  when  the  latter  can  be  excluded,  they 
may  greatly  assist  in  the  diagnosis  of  doubtful  cases  of  tuberculosis. 


Fia.  33. — Elastic  fibers  in  the  sputum,     (v.  Jaksch.) 

Technic. — ^A  small  amount  of  the  thick,  purulent  portion  of  the 
sputum  is  pressed  into  a  thin  layer  between  two  pieces  of  plain  window- 
glass,  15  X  15  cm.  and  10  x  10  cm.  The  particles  of  elastic  tissue 
appear  on  a  black  background  as  grayish-yellow  spots,  and  can  be 
examined  in  situ  under  a  low  power.  Or,  the  upper  piece  of  glass  is 
slid  off  until  the  piece  of  tissue  is  uncovered,  when  it  is  picked  out  and 
examined  on  a  slide,  first  with  a  low  and  then  with  a  high  power 
(Simon). 

A  simpler  method  is  the  following:  A  bit  of  purulent  sputum  and 
a  drop  of  10  per  cent  solution  of  sodium  or  potassium  hydroxide  are 
placed  between  a  cover-glass  and  a  slide  and  examined  with  a  mod- 
erate power  under  the  microscope.  The  elastic  tissue  is  to  be  looked 
for  especially  at  the  border  of  the  preparation. 

If  the  fibers  are  scanty  they  may  not  be  found  in  this  way,  and  the 
following  method  may  reveal  them:  The  sputum  is  boiled  with  a 
10  per  cent  solution  of  KOH  and  well  stirred  during  the  boiling. 
When  a  homogeneous  mixture  is  obtained,  it  is  diluted  with  four  times 
as  much  water,  well  shaken,  and  allowed  to  stand  in  a  conical  glass, 
or  centrifuged.  The  sediment  contains  all  the  elastic  tissue,  which 
may  be  found  under  the  microscope. 
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The  dilTerent  iiieth<Mls  of  staining  elHstie  tissue  are  not  necessary 
l>erttiise  t*itlier  nf  the  nlK»ve  methotis  is  siiffideiit  ftjr  diagnostic^  purposes. 

Cytology  of  Sputum,  — Various  attempts  liave  been  made  to  assign 
diagnostic  and  prognostic  significance  to  the  cytology  of  tni>erenloiJs 
sputum,  especially  to  the  leukocytes  and  lymphcjeytes,  but  withcjut 
avail.  Nothing  diagnostically  important  can  he  learned  from  a  study 
of  the  white  blood  cells  in  the  sputmn,  so  far  as  we  know  at  present. 

Chemical  Eiaminatioii,  —  The  chemistry  of  the  sputum  in  pulmo- 
nary tubereuh^sis  has  not  yielded  any  important  diagnostie  or  prog- 
nostic data,  excepting  the  albumin  reaction,  which  is  of  great  value 
in  doulitful  eases  and  is  often  of  assistance  when  the  mieroscxipe  fails 
to  reveal  tubercle  bacilli.  Sputum  with  a  positive  albumin  reaction 
can  lie  fnund  in  tuhereolosis  and  iiiso  in  cases  nl  pulmonary  emphysema 
with  <*ardiac  dilatation,  iHieumonia,  pleurisy  with  effusion,  etc.,  but 
never  in  nncoinpheated  bronchitis. 

A  positive  albumin  reaction  is  not  always  decisive  of  tuberculosis, 
but  the  negative  outcome,  when  persistent  during  several  exainina- 
titms,  muhiubtetlly  excludes  phthisis.^  In  some  ca,ses  of  advanced 
tnlHTculosis,  especially  fibrtail  phthisis,  the  alliumin  reaction  is  nega- 
tive, but  in  such  eases  the  diagnosis  is  only  rarely  a  problem.  It  also 
appc^ars  that  with  the  imi)ro\'ement  in  the  eoralition  of  the  average 
patierit,  the  amtauit  of  allMmiin  in  the  sputum  decrease-s  and  finally 
it  disappears.     It  is  thus  <jf  prognostic  value, 

Technic. — The  albumin  test  is  made  as  follows:  A  W  per  €*ent  solu- 
tion iil  acetic  acid  is  added  to  the  sputum,  which  is  then  thoroughly 
shaken.  Inuring  ten  or  fifteen  minutes  the  bottle  is  allcnved  in  stantl. 
ami  repeatedly  shaken  tkiring  this  time.  It  will  l>e  oliserved  that  the 
inocus  is  coaguiatefi  liy  the  acetic  acMd,  an<!  when  it  is  then  filtered 
thr4>ugli  [laper  into  a  test-tube,  the  filtrate  api>ears  as  a  clear  fluid. 
OecasiiHiafly  all  the  mucus  is  not  (*oagulaterl  with  the  first  attempt, 
arnl  this  is  easily  aseertaine<j  by  abiding  a  drop  nl  acetic  acid  to  the 
filtrate,  which  in  such  cases  again  shtnvs  llucculi  er^Ilecting  as  a  pre- 
cipitate. The  process  is  then  rejH^ated  until  a  clear  filtrate  is  obtained. 
The  clear  Huid  is  next  boiled  over  a  Bunsen  burner  or  an  alcohol  lamp, 
and  while  Ixaling  some  crystals  of  common  salt,  or  a  cfmcentrated 
solution  of  sr>dinm  chloride  are  added. 

If  albninin  is  present,  there  results  a  cloudiness,  or  a  curdy  precipi- 
tate which,  on  standing,  settles  to  the  bottom  of  the  tul>e.  lloughly 
speaking,  the  amount  of  the  precipitate  gives  an  idea  of  the  amount 
of  albumin  j)resent.  The  nn>st  important  precaution  to  be  observed 
is  that  nothing  but  a  cnirdy  preei{>itate  should  be  considered  as  posi- 
tive, because  the  presence  of  nuicus,  ^\'hich  the  acetic  acid  does  not 
always  completely  dissolve,  may  also  give  a  cloudy  precipitate  on 
boiling.  But  this  precipitate  is  not  curdy,  nor  does  it  settle  on  stand iug. 
Of  course,  any  other  test  for  albunun  may  be  applied  to  the  filtrate,  but 
the  above  gives  satisfactory  results. 


»  Fiabbcrg:  Med,  Prvss  and  Circulikr,  1^12,  94,  352;  Arch,  of  Diag.,  1912,  6,  220, 


CHAPTER   IX. 
FEVER  AND  NIGHTS\\T.ATS. 

FEVER. 

Fever  is  one  of  the  first  s\7i)ptoms  of  active  phthisis — perhaps  the 
first.  It  dw\s  not  run  a  characteristic  cf>urse  in  every  case  like  that 
in  malaria,  pneumonia,  or  typhoid  fever;  in  fact,  its  polymorphism  is 
noteworthy.  Yet  it  is  of  immense  rliagnostic  and  pnignostic  value. 
Some  authors  state  that  the  fever  in  iHcipieut  tuherculosis  is  invari- 
ably due  to  some  complication.  But  the  febrile  reaction  after  the 
administration  of  tuberculin,  as  well  as  in  acute  miliary  tuberculosis, 
shows  clearly  that  this  view  is  incorrect.  All  the  available  evidence 
combines  to  pro%'e  that  it  is  due  to  absorption  of  the  poisons  profluced 
by  the  tul>ercle  bacilli,  though  it  may  be  modified  liy  mixed  iiifectioii. 
The  fever  is  engendered  mainly  by  the  inereaserl  production  of  heat^ 
the  result  of  complex  biochemical  processes  having  their  (origin  in  the 
struggle  of  the  organism  with  the  bacilli;  the  body  summoning  its 
defensive  forces  against  the  t(»xins  produced  by  the  metabolic  jirocesses 
of  the  bacilli  and  decaying  tissues  which  stimulate  the  heat  regulating 
center.  In  evalnating  ike  sitjrtifieance  oj  Jever  in  tuberculmw,  it  tnvst 
be  borne  in  mind  that  it  is  not  the  vuvm  of  the  r/wr^a,^P,  but  u  ri'i^tilt  of  if^ 
actimty. 

Femr  i»  preMut  in  nearly  all  ca,se*H  of  active  flisea.n\  In  the  later 
stages,  especially  in  fibroid  phthisis,  we  often  meet  with  afebrile 
periods  of  shorter  or  longer  duration,  but  with  each  exacerbation  of  the 
disease,  with  each  extension  of  the  process  in  the  lungs,  there  is  always 
a  pronounced  rise  in  the  temperature  which  should  be  studied  if  the 
evolutiini  of  the  case  is  to  be  bJKmed. 

Thermometers*  —  rk^  reason  why  there  are  found  so  many  apyretic 
castjf  of  phthlms  is  mainly  faultif  technie  in  tnking  the  femperatitref 
especin  II y  dffect  i  ve  therm  am  ders . 

The  clinical  thermometer  is  an  instrument  of  precision,  and  when 
used  for  the  purpose  of  ascertaining  the  temperature  in  incipient 
phthisis,  in  which  F  is  uccasicjually  of  immense  importance  in  iliag- 
uosis  and  prognosis,  it  must  be  accurate.  It  is,  liowever,  a  well-known 
fact  that,  despite  the  certified  accuracy  of  each  instrument,  simul- 
taneous observations  made  on  a  single  patient  with  twt)  instruments 
often  disclose  a  difl'erenee  in  readings  of  0.75°  to  2.°  The  simultaneous 
immersion  of  two  dozen  thermometers  in  a  bath  of  warm  water  dis- 
closed that  the  readings  varied  from  98.2°  to  101. (^  F.;  another 
similar  batch  of  higher-priceii  thermometers  in  another  bath  showed 
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variations  of  tempera tii re  between  98^  and  105.4°  F.*  **  Certified*' 
thernitmieters  in  this  rcnintry  are  not  modi  l>etter,  Bray=  refwrts 
tluit  out  lif  a  series  of  S'A  ctTtifitHl  thertnoineters  tested  in  a  water- 
Uatli,  17  showed  a  variation  oi  O.^r  to  O.ti"^  F.  rooipanitive  rectal 
readings  approximated  closely  the  discrepancies  shown  in  the  water- 
bath.  The  presence  or  absence  of  fever,  when  such  thermometers  are 
uscti  to  ascertain  it,  deiiends  on  the  instrument  which  the  physician 
ha[>i>ens  to  possess  and  not  at  all  on  the  enndition  of  the  patient. 
I'ndcr  the  circumstances,  it  is  clear  that  when  searching'  fur  fever  in 
tubercnkms  patients  or  suspects,  the  instruments  must  be  relialile  and 
of  testeil  accuracy,  otherwise  grave  dia^'nostic  mistakes  of  omission  or 
ctinimission  are  likely  to  occur. 

Technic  of  Taking  the  Temperature,— After  having  a  good  ther- 
mon^eter,  we  must  exercise  p-eat  <*are  in  the  method  of  taking  the  tem- 
perature. I  have  Ir^cu  so  often  misled  by  rearlings  taken  in  the  axilla, 
sometimes  finding  it  as  much  as  W"^  below  that  recortled  in  the  rectum, 
that  I  now  completely  discard  it.  And,  strange  to  say,  I  meet  with 
no  patients  who  refuse  to  take  their  temperature  per  rectum.  It  has 
b(.^n  found  that  in  some  cases  the  tem^>erature  in  the  axilla  is  higher 
on  the  affected  side  atai  urged  a.s  a  good  sign  of  phthisis,  tmt  it  is  so 
rare  that  it  may  be  disregarded. 

The  moutli  temperature  is  also  unreliable  to  a  certain  extent.  Here 
it  is  itiHuenced  by  the  temiKTature  of  the  external  air  which  nnist  be 
inhaled  now  and  then,  €*sj:)t*cially  by  patient*^  suffering  from  nasal 
obstruction.  The  part  (»f  the  instrument  outside  the  lips,  and  at  times 
also  the  part  within  the  mouth,  are  chilled  by  the  external  air,  more 
often  in  dyspneic  patients.  The  instrument  nnist  he  left  in  the  mtjuth 
at  least  seven  minotes,  and  it  often  takes  at  least  ten  minutes  l)cfore 
the  mercury  rises  to  the  highest  point,  even  with  the  so-called  **  minute 
thermometers^*'  On  the  other  hand,  in  }>atients  suffering  frtjm  st**nia- 
titis,  tile  local  temperatore  may  he  mucli  higher  than  that  of  the  bloocb 
The  temixTature  in  the  mouth  should  also  not  be  taken  inunediately 
after  meals,  after  taking  hot  or  cold  drinks,  after  washing  the  mouth 
or  brushing  the  teeth,  etc.  Many  patients  are  unable  to  keep  the 
thernir»meter  proi)erly  beneath  the  tongue,  all  surrounded  l*y  bnrcal 
nmtous  membrane,  and  avoid  breathing  through  the  month,  or  talking 
for  five  to  ten  minutes. 

It  appears  that  the  majority  of  physicians  in  sanatoriimis  are  in 
favor  of  oral  reatlings  because  they  are  dealing  with  patients  uho 
practicall\  always  associate  in  groups  and  caimot  use  the  ret^tal  nu-thod 
unless  they  retire  to  their  rooms  f(*r  the  purpose  several  times  a  day. 
This  drawback  does  not  hold  with  l>ed-ri(]dcn  patients,  an*!  also  with 
the  average  clientele  in  the  city.  In  fact,  I  found  that  suspects,  who 
keci>  at  their  wtirk  while  under  iiieflical  observation,  prefer  the  rectal 
method  which  they  take  in  the  lavatory  and  thus  obviate  observation 
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by  others.    In  my  hospital  work  also,  there  is  no  trouble  in  taking 
rectal  temperature  in  walking  patients. 

That  the  rectal  method  is  superior  and  less  likely  to  mislead  is  now 
acknowledged  by  all  who  have  given  both  methods  a  trial.  In  the 
rectum  or  vagina  the  instrument  is  on  all  sides  surrounded  by  mucous 
membrane,  holding  it  in  place  as  long  as  necessary  and  giving  reliable 
readings.  It  has  been  found  that  the  rectal  is  almost  invariably  0.5° 
to  1**  F.  higher  than  the  mouth  temperature  (Fig.  34).  Some  writers 
state  that  after  exercise  the  local  temperature  in  the  rectum  rises, 
while  it  remains  normal  in  the  blood,  and  for  this  reason  they  prefer 
mouth  readings.  But  this  again  may  be  explained  by  the  greater 
Exactitude  of  the  rectal  temperature.  It  is  needless  to  add  that  the 
instrument  is  to  be  left  in  the  rectum  suflBciently  long  to  obtain  the 
maximum  reading.  In  my  instructions  to  patients  and  nurses,  I  tell 
them  that  I  do  not  know  of  any  one-minute  thermometers,  and  all 
are  to  be  left  in  sihi  at  least  five  minutes. 


NOTE.   FULL  tlNE=WOUTH.  DOTTED  UNE  =  RECTAL. 

Fio.  34. — Comparative  oral  and  rectal  readings  of  temperature.     (Bray.) 

Frequency  of  Taking  the  Temperature.— The  habit  of  many  physi- 
cians of  taking  the  temperature  when  the  patient  visits  them  and 
recording  it  as  normal,  or  elevated  to  a  certain  degree,  is  altogether 
wrong.  In  early,  or  doubtful,  cases  taking  three  readings  a  day  may 
be  misleading,  at  times,  because  rises  in  temperature  which  occur  late 
at  night,  or  early  in  the  afternoon,  and  are  short-lived,  may  thus  be 
overlooked  and  the  patient  pronounced  free  from  fever.  For  reasons 
which  will  soon  be  evident,  we  must,  in  incipient  cases,  have  a  record 
of  the  temperature  taken  every  two  hours,  and  this  is  best  recorded  by 
plotting  a  curve  on  a  chart  which  shows  graphically  any  hypothermia 
or  hyperthermia. 

Intelligent  patients  may  be  entrusted  with  a  thermometer,  provided 
they  are  trained  in  reading  it  correctly,  which  can  be  done  in  a  few 
minutes.  I  have  had  patients  who  kept  records  of  their  two-hourly 
temperature  for  weeks  and,  for  obvious  reasons,  more  conscientiously 
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than  the  average  nurse.  Many  liave  done  it  without  leavirij^  their 
oe<  iipattons  In'  simply  i^mu^  in  tlie  iavati^ry  every  two  hours  for  H\t 
luiiuites, 

Tte  Normal  Temperature. -It  may  be  stated  that  the  normal 
temperature  in  ehiltlren  is  not  a  constant  value.  It  is  snhjert  to  surh 
oscillations  tlurin^^  perfect  health,  that  any  avera|;e  wliich  has  hcen 
fixed  by  various  authors  is  only  arbitrary.  The  slightest  disturham^e 
in  health  is  likely  tn  increase  the  temperature  in  the  (*liild  to  a  greater 
degree  than  in  the  adult.  Many  clinicians  consitier  a  temperature 
of  HM)"  to  lOP  F,  norniat  in  a  child*  miless  there  are  symptoms  of 
disease.  But  with  advancing  age  the  temperature  becomes  nu>re  and 
more  settled,  so  that  in  adults  it  is  subject  to  lesser  oscillations,  unless 
raised  or  depressed  by  disease. 


»      to      H      It     U      H     IS 


lui 


Fto,  35.  — Frver  in  inripieot  tubfrrulosLs  jihowing  marked  suhnomial  lfmp<'rature 
in  the  Liariy  morninK  hours.     Temp4>raturo  Uikon  iwire  daily. 

As  an  arbitrary  guide  for  the  clinician  it  may  be  assume*!  that  a  tem- 
perature of  USj;°  F,  when  taken  I)y  mouth,  and  0.5''  higher  when  taken 
by  the  rectnnj,  is  normal.  But  even  this  shows  striking  liinrnal  varia- 
titais  in  normal  indivi<luals.  During  the  early  morning  hours,  before 
the  indivirlual  leaves  his  Ix^b  it  is  slightly  subnormal  by  0.")^  to  1"^; 
but  it  rises  to  normal  soon  after  risings  and  kt*eps  quite  steady  during 
the  day.  Bardswcll  and  (liapman'  haiiid  an  average  for  waking  hours 
MS.,!"  F.,  and  for  sleeping  hours  1^7.2''  l\,  taken  by  mouth,  whicli  is  in 
agreement  with  the  observations  of  most  physicians. 

Tttere  ari\  hoivrpcr,  imlimluuh  in  whom  ike  trmperature  in  Ittirrr  thoft 
the  ab<W€  average  ami  !n  wkoin  a  pfnf.mihfiical  normul  frmpertitNre  should 
he  rofmrlerefl  febrih\  This  is  occasionally  seen  in  tuberculous  patients 
with  sulujormal  temperature;  when  the  thermonu-ter  registers  !>9°  F. 
tliey  present  symptoms  of  fever,  such  as  flushing,  hot  skin,  hea<lachc, 
etc. 

Normally  the  temperature  is  elevated  in  iiersons  after  exercise,  and 
in  some  even  after  a  hearty  meah    In  women  it  may  l»e  higher  by  1°  or 
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2**  before,  or  iluriiij^  menstruation.  But  tlie  elevation  after  exerdse 
is,  in  the  healthy  indivichial,  evanescent;  within  one-half  to  one  hour 
it  sinks  a^ain  to  normal. 

(ither  ijiHuences  %vhieh  shnuM  he  mentioned  are  the  emotional 
state  of  the  individuaL  Particularly  in  women,  excitement  may  raise 
the  temperature  1**  to  2*^.  Where  there  is  a  question  of  tuberculosis, 
the  excitement  attending  the  taking'  of  the  temi^erature  may  \ye  effec- 
tive iu  raising  it,  as  I  have  seen  in  several  cases ,  ant!  we  must  be  very 
csareful  in  making  a  diagnosis  of  incipient  phthisis  on  the  therTnometrlcal 
readings  alone  in  emotional  women.  Frank  B*  Wynn,'  in  a  recent 
study  of  the  subject*  found  that  psychic  iuHuent^s  very  frec^uently 
raise  the  temijerature  of  healthy  individuals.  Observations  made  <m 
two  series  of  persons  nruJer  circumstances  of  considerable  nervous 
tension,  sus|>ense,  and  anxiety,  such  as  physical  exaniinatitai  during 
the  selective  draft,  students  and  nurses  taking  State  Board  examina- 
tion$»  etc,,  showed  distinct  elevation  of  temperature  in  a  large  propor- 
titm  of  castas,  the  degree  of  elevati*ai  varying  directly  with  the  gravity 
of  the  situation  facing  the  individuals.  In  fact  similar  observatinns 
have  l>een  made  on  animals.  The  frightened  rabbit,  tied  to  the  ojmtu- 
ting  board,  shows  elevation  of  temi>eratnre,  as  luis  been  found  by 
Moore.- 

Ill  some  pe(»ple  who  work  during  the  night,  and  sleep  during  the 
day,  the  variatitjns  in  temperature  mentioned  alK>ve  are  said  to  l>e 
reversed. 

In  evaluating  themiometrical  fintlings  in  susi>ecte<l  incipient  phthisis, 
we  are  on  safe  ground  when  we  consider  the  norma!  temperature  tluring 
the  flay  in  a  |x*rsr)n  wlio  wf>rks,  or  walks  around,  as  91)°  F.,  when 
taken  fH*r  rectum,  and  O.o^  to  0.75^  lower  when  taken  by  month.  It 
may  be  0.5**  to  1^  lower  in  the  mtjrning  before  rising,  and  (K5°  higher 
in  the  evening  after  a  heavy  meai,  or  after  a  hard  day's  work.  Dis- 
tinct variations  fri>m  tliese  figures  demand  explanation,  and  if  no 
iitlier  cause  is  found,  tuberculosis  is  to  Ihl*  considered  as  the  possible 
cause. 

Fever  in  the  Incipient  Stage,  — When  taken  with  due  precautions 
it  will  be  found  that  a  finbfchrili'  or  fi-brUe  tvmpcmiure  Is  clmrmivrisiic 
of  the  evtJntioti  of  aetive  phthmji  even  in  the  inniilrtif  Mage,  atid  that  the 
al^ftenre  of  fever  exriufierH  aellee  ilheam\  The  afelirile  cases  of  phthisis 
mentioned  by  [>hysicians  are  mostly  the  result  of  faulty  tecluiic  in 
taking  the  temperature.  Evanescent  rises  are  overlooked.  Moreover, 
in  these  cases  the  instability  of  the  tem|)erature  could  bt*  determined 
by  ordering  the  patient  to  take  some  exercise.  An  eknatinn  of  i)Jf 
to  l^^  in  tlie  afterutK>n,  or  after  some  excitement,  or  exertion,  lasting 
about  half  an  h<Hir  may  be  observed  in  some  persons  who  have  no 
tul>ereulosis,  as  was  mentioned  above;  with  the  phthisical,  liowever, 
it  is  more  lasting.    It  appears  that  a  large  jjroi)ortion  of  patients  with 
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early  tubtTnilosis  have  a  subnormal  teiiii>eraturf  in  the  early  morninj? 
hours,  some  recording  as  low  as  90^  F.,  heft*re  getting  out  of  hetl. 

When  interpreting  fever  in  the  early  stages  of  j>hthisis,  we  shc^uhl 
follow  Daremherg^s*  suggestion  and  eonsicler  the  dilferenee  f>et^\een 
the  highest  and  lowest  temperature,  Thus,  a  patient  with  a  tempera- 
ture of  99,8°  F.  at  5  p.  m.  has  not  only  1"^  above  normal  w  hen  his  morn- 
ing temperature  is  96,5*^  F.»  but  3,3^  above  normal  anti  shouttj  he  <*on- 
sidered  febrile,  and  when  persisting  for  scjine  time,  it  is  nndftubtedty  of 
tuhereuloos  origin,  unless  some  (>ther  eause  is  found. 

Symptoms  of  Fever.— These  afternoon  rises  can  alsr*  be  distin- 
guished from  other  rises,  and  from  physiological  elevations,  by  the 
concomitant  symptoms  which  are  met  with  in  most  cases  of  inci|>icnt 
phthisis.  In  the  latter  there  is  an  acceleratit^n  tif  the  puise-ratc  far 
out  of  proportion  to  the  slight  elevation  of  temperature.  Many  also 
have  mild  chilly  sensations,  or  even  a  distinct  chill,  about  an  hour 
liefore  the  rise  in  temt>erature,  when  the  face  is  pale,  and  the  extremities 
fec*l  cold.  Later  the  face  becomes  flushed,  the  eyes  brighten  with 
characteristic  brilliancy,  which  can  often  Ik*  recognized  by  the  experi- 
enced observer,  an*!  the  patient  feels  warm  or  h(>t»  tired,  fatigued  and 
disincline*!  to  work,  and  has  some  headache.  It  is  ni»teworthy  that, 
flespite  all  these  symptoms^  the  apjjetite  for  the  evening  meal  is  not 
diminished,  which  is  ni>t,  as  a  rule,  observed  in  fever  due  to  other 
causes.  Anorena  l*t  a  eonnUmt  accivupanimefit  of  ftmr,  fxcvitiug  the 
fetftr  of  early  phihms.  This  tolerance  of  fever  by  the  tuberculous  mani- 
fests itself  also  m  their  aptitude  to  w^ork  during  the  day,  and  sleep 
during  tlie  night  as  if  they  were  well,  feeling  otdy  st)mev\  hat  tired  or 
languitl,  when  the  thermometer  reads  101°  F.,  or  iuore.  Finally, 
during  the  night  more  or  less  sweating  may  occur,  w hich  even  in  early 
cases  may  he  so  profuse  as  to  drencli  the  patient. 

Subjective  Fever  without  Elevation  of  Temperature. — These  symptoms, 
in  varying  degrees  of  severity,  are  only  rarely  absent  in  in<-i]>ient 
phthisis,  and  they  are  excelient  guides  in  our  attemiJts  at  ext^luding 
rises  in  temperature  due  to  other  causes.  In  fact,  the  afterntHm  languor 
just  mentioned  is  so  characteristic  of  the  toxic  state  of  the  tuber- 
culous that  ^ e  often  meet  it  in  some  advanced  cases — notalily,  fibroid 
phthisis — which  are  afebrile.  In  such  cases  we  may  speak  of  subjective 
fever  without  elevation  of  temperature,  first  descril^HJ  by  Dettweilcr. 
I  have  setm  it  in  a  few  cases  of  in<'ipient  tuberculosis.  For  this  reason 
we  must  not  rely  solely  on  thermometry  while  treating  tul>erculous 
patients.  Conversely,  fever  without  subje4.»tive  symptoms  is  (K-casiitn- 
ally,  though  very  rarely,  scH'n  in  incipient  cases  and  the  prognosis  is 
very  good  indeed. 

Provoked  Fever. — The  heat  center  is  apparently  easily  disturbed 
in  phthisis  antl  as  a  result  we  have  usually  a  labile,  or  unstal>le.  tem- 
perature,   ('ouditions  which  in  the  average  normal  individual  have 
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no  effect  on  the  temjMn*ature  may  elevate  it  in  tlie  riULsuniptive.  Thns, 
a  hea%'y  meal,  nuxierate  exertion,  en»otional  ilistyrbanees  like  reading 
or  writing  a  letter,  worry*  anxiety,  ami  exeitement,  esi>eeially  during 
tlie  early  morning  hours,  may  raise  the  temfKTatnre  from  \Jy°  to  *i°  F. 
and  more,  1  have  seen  the  excitement  of  a  metlical  examination  raise 
the  temperature  of  a  patient  in  my  office  lLb°  within  one-half  hour,  and 
in  European  saoatorinms  it  is  a  routine  measure  to  inject  water  at 
the  l>egimiing  of  a  course  of  tuberculin  treatment  with  a  view  of  ascer- 
taining whether  the  febrile  reaction  is  really  due  to  the  tuberculin  or 
to  emotional  disturbances.  On  visiting  days  in  sanatorium^  a  large 
proportion  of  patients  have  higher  fever  than  on  other  days.  It  has 
also  been  observed  that  a  change  in  residence^  as  the  admission  into 
an  institution,  a  railway  journey,  giving  a  sanatorium  patient  leave 
to  spend  a  day  witli  his  family,  ete.,  may  elevate  the  temperature  o! 
the  consumptive. 


DAYS 


B    »  10  U  12  iS^tl  15  le  17  la  la  :30  il  22;aa  34  as  as  37  »  tt  90  1    a«4&67Sfl|0 
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Flo,  37.  — Female,  aged  nineteen  yearB.     Prememjlriml  fever  in  nn  ttlebrile  caac  of 
incipient  tubereiilosw.     (Brny.) 

This /TfV/*  pr(yvf*ffith\  first  deserihe<i  by  I>areml>erg,  and  then  again 
by  PenzokU/  can  Ik;  utilizefl  f<^r  diagnostic  purposes  in  cases  sus- 
pected of  incipient  phthisis.  When  Ave  have  a  patient  presenting 
indefinite  symptoms  and  signs  of  tuberculosis,  but  the  temi)erature 
is  oormab  we  may  take  the  tenii>eratiire  liefore  and  after  active  exer- 
cise»  ant]  if  it  is  raised  1°  F.  or  more,  we  are  prolialjiy  dealing  with  a 
case  of  incipient  tuhercuiosis*  The  usual  rule  is  to  let  the  patient 
walk  about  two  miles  and  note  the  effect.  My  way  has  been  to  ask  the 
patient  to  take  his  rectal  temj>eratyre  before  he  starts  out  for  my 
office,  and  then  walk  one  and  a  half  or  tAvo  miles  while  coming.  Im- 
mediately on  his  arrival  his  temperature  is  again  taken,  preferably  j 
with  the  same  thermometer, 

A  rise  of  T  or  more  in  the  temjierature  after  such  a  test  is  highly 
suggestive  of  tuberculosis,  Daremherg  insists  that  it  is  eon(*lusive. 
Combinefl  with  other  symptoms  anil  signs,  it  is  undoubtedly  of  great 
vahn\    But  in  o!)ese  persons  this  may  he  observed  without  any  tuV>er- 
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cxilous  lesiom  in  their  lungs  and  the  same  is  true  of  anemic,  esi>ec!any 
chlorotic  young  women ,  and  in  individuals  with  focal  infectious  in  any 
hx*ation-^the  gums,  siruises,  Fallopian  tubes,  etc.  Out  in  phyHiologicai 
rises  after  exercise  the  elevated  tcmjierature  again  sinks  to  normal 
within  half  an  hour  of  rest,  while  in  the  tuljereulous  it  lasts  much  longer, 
two  hours,  or  even  more, 

Menfitrual  Fever. — Tn  women  the  fe\"er  may  be  more  atx-entuated 
during  the  menstrual  ]>criod,  which  at  times  is  of  tliagnostic  im|Kfrtance 
(Fig.  37).  We  must,  however,  remember  that  in  many  non-tuberculous 
women  slight  elevations  of  temperature  are  observed  a  few  days  before 
or  during  that  period.  But  in  the  phthisical  we  meet  not  only  with 
elevation  of  temperature,  but  occasionally  also  with  an  increase  in  the 
numl>er  of  rales  over  the  site  of  the  Icsirai,  hemoptysis,  and  pleuritic 
pains*  Macht*  says  that  *"  the  rise  in  temperature  may  occur  in  afebrile 
patients*  that  is,  patients  who  ordinarily  run  no  fever,  as  well  as  in 
those  who  run  a  slight  temperature  throughout  the  month.  These 
lises  may  occur  in  early  cases  as  well  as  in  advanced,  anil  in  the  former 
are  of  considerable  diagnostic  importance.  If  a  patient  shows  a  con- 
stantly recurring  menstrual  rise  in  temperature,  and  pelvic  disea^ 
cannot  be  found,  a  tul>er(ulous  process  should  always  be  borne  in 
Diinfl/* 

In  most  cases  the  fever  declines  with  ttie  appearance  i>f  the  ilow; 
it  may  last  several  days,  or  t>idy  a  few  hours,  Sabourin^  has  sliown  that 
in  certain  women  the  menstrual  fever  lasts  three  weeks  and  leaves  the 
patient  only  one  \\eek  befi^re  the  onset  of  the  next  menstruation.  In 
these  cases  it  is  of  grave  importance;  the  patients  *'are  killed  by  thtnr 
CfHirses/'  as  Sabiairin  says. 

Many  authors,  notaVjly  Vandervelde,  Sabourin,  Wiese,*  <  \  A.  Welch,* 
E.  (\  Morland.^  and  others,  state  that  premenstrual  fever  indicates 
latent  or  active  tuberculosis  and  should  be  given  attentii*n  when 
attempting  to  make  a  diagnosis  in  doubtful  cases.  This  [jremenstrnal 
fever  tK*cnrs  a  few  days  before  the  rmset  of  menstruation  anrl  may 
continue  throughout  the  days  of  the  flow,  ('onsidering  that  it  has  been 
found  that  in  from  4(^  to  50  per  cent  of  tuliercnlous  w^omen  there  is 
|byperthermia  before  and  flnring  that  period,  while  in  healthy  women 
rthe  j)ercentage  is  considerably  less,  these  authors  maintain  that  it  is  of 
ennsiderable  diagnostic  value,  and  that  the  absence  of  menstrual  fever 
excludes  active  tuberculosis. 

ActMjrding  to  Macht,  these  rises  in  temperaturei  w^hen  reaching 
khigh,  are  an  evil  omen  ]>r*>gnostically;  cm  the  other  hand,  if  they  grow 
less,  or  disappear  altogether,  it  is  a  sign  of  a  cured,  or  an  arrested 
condition. 

Kyalnatloa  of  Paver  in  Tuberculosis.  — In  the  usual  case  of  chronic 
phtliisis  in  the  incipient  stage  there  is  a  subfebrile  temperature  which 


»  Am.  Jour.  Mwi.  Sci.,  1910,  140,  S3o, 

•  Bcitr.  M.  Klin.  d.  Tul^rk.,  1^12,  26,  335. 

«  l4Hieet,  in  10,  1,  639. 


'  Rev.  de  mtd.,  1905.  26,  175. 
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is  often  overlooked,  unless  the  thermometer  is  used  every  two  hours 
for  a  week  or  two.  The  feeling  of  languor  which  overtakes  the  patient 
during  the  afternoon  is  often  taken  as  an  indication  of  neurasthenia, 
the  anorexia  is  attributed  to  dyspepsia,  and  the  real  cause  overlooked. 
From  Fig.  38  it  will  be  seen  that  if  in  this  case  the  temperature  had 
been  taken  only  at  8  a.m.,  12  M.,  and  8  p.m.,  as  is  usually  done,  the 
febrile  reaction  at  three  to  six  would  have  been  overlooked,  and  the 
patient  pronounced  afebrile.  In  rare  cases,  these  febrile  reactions  occur 
during  the  night  and  thus  escape  detection.  Still  rarer  is  the  so-called 
"  reversed  type*'  of  fever,  the  febrile  reaction  occurring  during  the  early 
morning  hours.  It  appears  that  the  prognosis  is  unfavorable  in  the 
last  class  of  cases. 
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Fig.  38.— Incipient  phthisis,  active  lesions  in  left  apex.  Temperature  taken  every 
three  hours  (black  line)  shows  daily  exacerbations  of  the  fever  reaching  102®  F.  in  the 
afternoon.  This  exacerbation  would  be  missed  if  temperature  was  only  taken  three 
times  a  day,  at  8  a.m.,  12  m.,  and  7  p.m.,  as  is  shown  by  dotted  curve. 

Since  a  subfebrile  temperature  for  one  or  two  days  is  no  conclusive 
proof  of  the  existence  of  active  phthisis,  because  such  ephemeral 
hyi)erthermia  may  be  due  to  other  causes,  and  also  because  there 
are  afebrile  days  during  the  incipient  stage  of  phthisis,  the  temperature 
should  be  taken  continuously  for  two  or  three  weeks  in  doubtful  cases 
before  arriving  at  a  conclusion.  The  readings  thus  plotted  on  the 
chart  are  the  best  graphic  criteria  for  diagnosis. 

The  slight  afternoon  rises  in  temperature  characteristic  of  incipient 
phthisis  are  not  exclusively  met  with  in  this  disease;  there  are  other 
conditions  which  may  produce  hyperthermia  for  weeks,  greatly  sim- 
ulating phthisis.  For  this  reason  we  must  not  hastily  decide  in  favor 
of  this  disease  unless  there  are  other  symptoms  and  signs  of  lung 
disease.  I  have  had  under  my  care  a  woman  who  was  treated  for 
several  months  in  a  sanatorium,  then  handed  over  to  surgeons  for  opera- 
tion for  gall-stones,  and  while  convalescing  after  the  operation.another 
diagnosis  of  tuberculosis  was  made.  The  woman  was  then  admitted 
to  the  hospital  under  my  care  and  for  three  months  the  afternoon 
temperature  was  almost  invariably  elevated  I*'  to  3°.    We  finally  gave 
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her  work  as  a  nurse  and  she  worked  during  the  succeeding  six  months 
quite  hard  and  has  not  developed  phthisis,  nor  shown  any  indications 
of  the  disease  on  physical  exploration  of  the  chest.  I  knew  several 
individuals  who  had  subfebrile  temperatiu-e  almost  every  afternoon, 
yet  no  cause  could  be  found;  however,  they  continue  healthy.  These 
afternoon  rises  in  temperature,  when  not  due  to  tuberculosis,  are  mainly 
found  in  women.  Anemia,  especially  chlorosis,  and  occasionally  per- 
nicious anemia,  may  be  the  cause.  However,  an  examination  of  the 
blood  clears  up  the  case.  Purulent  conditions  of  the  nose  and  acces- 
sory sinuses,  pyorrhea,  chronic  inflammatory  conditions  of  the  tonsils, 
chronic  otitis  media,  non-tuberculous  bronchiectasis,  pyelitis,  diseases 
of  the  female  genitalia,  cirrhosis  of  the  liver,  hyperthyroidism,  syphilis, 
Hodgkin's  disease,  pernicious  anemia,  leukemia,  malignant  neoplasm 
of  the  lungs,  etc.,  may  be  accompanied  by  subfebrile  temperature. 
These  are  but  a  few  of  the  conditions  which  must  be  looked  for  in 
doubtful  cases. 

After  all,  purely  hysterical  fever  must  be  borne  in  mind  when 
everything  else  has  been  ruled  out.  There  is  no  question  but  that  it 
does  occur,  although  our  modern  views  of  the  pathogenesis  of  fever 
are  against  it.  This  appears  to  be  one  of  the  many  paradoxes  in 
clinical  medicine. 
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Fig.  39. — Fever  in  incipient  tuberculosis.     Temperature  taken  every  three  hours. 

In  evaluating  the  significance  of  the  temperature  range  in  active 
phthisis,  we  may  be  guided  by  the  rules  laid  down  by  Harris  and  Keale:^ 
The  higher  the  day  temperature,  the  more  active  the  disease,  except 
in  a  few  rare  instances  (the  so-called  "reverse  type")  where  the  ordi- 
nary fluctuations  are  reversed,  and  the  evening  temperature  remains 
lowest  throughout  the  whole  course  of  the  disease.  But  whether  the 
normal  or  the  inverted  remissions  take  place,  the  lowest  temperature 
is  always  above  normal,  and  so  long  as  it  follows  this  course,  it  may  be 
assumed  that  active  deposition  of  tubercle  is  taking  place,  even  though 
the  physical  signs  remain  for  the  time  unaltered. 

Most  patients  with  fever  lose  in  weight,  but  there  are  many  excep- 
tions, and  patients  as  well  as  physicians  are  apt  to  judge  a  case  more 
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by  the  scale  than  hy  the  thermotiieter.  This  is  wroii^.  There  are  cases 
of  phthisis,  esiK^cuiily  those  in  \rh(jm  the  fastipinii  tHrurs  tliiriii^  the 
riiglit,  that  remain  statitJiiary  i»r  }j^iim  in  weight*  while  the  j^ruces^  in 
the  liuiKS  keejjs  i>n  progressing.  In  other  wonls,  neither  fever  nt^r 
the  weight  alone  should  be  taken  as  a  criterion  for  prognosis,  hut  all 
the  conconiitant  symptoms  ami  signs  shoukl  he  eijnsidered  in  this 
connection. 

On  the  other  handp  the  aivsence  of  pyrexia,  while  a  good  sign  in 
most  cases,  is  not  conclusive  evidence  of  the  mildness  uf  the  process, 
especially  when  other  symptoms  of  active  tlisease  are  present.  I 
have  seen  many  patients  in  whom  the  temperature  never  exceeded 
1(U**  F.,  or  was  even  less»  still  the  anorexia,  emaeiatitjn,  cough,  hemop- 
tysis, etc.,  were  all  active  in  liringing  them  to  a  fatal  termination. 
This  is  especially  seen  in  cases  which  have  lasted  for  stmie  years.  The 
organism  has  adapted  itself  to  the  disease  and  does  not  react  any 
more  to  tiie  same  degree  tliat  it  does  usually,  juh!  its  defensive  forces 
are  in  aheyance.  It  may  he  nhscrvcd  in  patients  with  any  Icsirin,  not 
excluding  those  with  large,  but  usually  dry,  cavities  in  the  lungs. 
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Flu.  40.  — High.  coDtiDiioua  fever  in  Ibv  k'nninui  st^gea  of  pulmonary  tuberculosis. 

Types  of  Fever  in  Chronic  Tuberculosis.  In  progressive  and  also 
in  advance* I  cases  of  phthisis  the  fever  is  not  typical  and  a  diagnosis 
eanntJt  he  made  from  an  analysis  of  the  temperatnre  curve  alone,  as 
is  often  the  case  in  malaria,  relapsing  fever*  tyj)hoid,  pneumonia,  etc. 
In  phthisis  we  may  meet  v\  ith  any  t\pe  of  liypertherniia  in  ditlerent 
patients^  and  in  the  same  patient  at  diH'ercnt  times,  depending  on  the 
activity  of  the  process,  mixed  infection  with  pyogenic  organisms*  soft- 
ening of  lung  tissue,  free  drainage  of  necrotic  foci,  mohilization  of  tnher- 
de  hacilli  into  the  hlood  stream,  vU\  Wry  fre(|uently  we  note  in  the 
same  patient  iHtTerent  types  t^i  fever  at  different  times,  and  passing 
into  the  other  suddenly  or  gradually.  I  ruler  the  circumstances  we 
eaiinut  speak  of  a  typical  tul>ercidous  fever.   But  we  meet  with  certain 
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temperature  rurves  whirli,  at  times, 
serve  as  ^ochI  and  reliable  i^uidea  in 
our  attempts  at  ascTrtainin^  the  con- 
dition of  the  patient,  tlie  presence  or 
absence  of  eoinplieations,  and  espe- 
c^'ally  when  attempting  to  formulate  a 
prognoHis. 

Continiious  Fever. — This  is  raet  with 
especially  in  cases  with  extensive  pneu- 
monic involvement,  in  acute iJiieumimic 
plithisis,  in  tuliereulous  bront^hopiieu- 
monia  in  children,  and  in  acute  mihary 
tuberculosis.  In  chronic  phthisis  wiiich 
has  pursued  a  favorable  course,  when 
a  continuous  temperature  develops 
after  a  pidmonary  hemorrhage,  or 
without  any  visible  cause,  we  may  con- 
dude  that  there  has  occurred  an  exten- 
sion i)f  the  process  in  the  lungs;  and  if 
this  high,  etjntinuous  temperature — 
even  when  it  does  not  exceetl  103*^  F, 
—lasts  more  than  three  or  four  weeks, 
the  prognosis  is  very  gra\'e  and  a 
fatal  issue  ma\'  be  looked  for.  In  some 
eases  a  slight  improxement  may  occur, 
but  it  is  nt4ewiirthy  that  tliey  are  never 
cured ,  ( \  no l>i ncf I  with  dyspnea ,  cy ano- 
si.s  and  prr^st ration  it  is  an  indication 
of  miliary  tuberculosis,  which  is  a  fre* 
quent  terminal  phenomenon  in  chronic 
phthisis. 

Cyclic  Fever. — In  many  cases  of 
chronic  i>htlusis  we  meet  cyclic  or  un- 
ilulating  t>T>ei3  of  hyperthermia.  The 
patient  is  never  free  from  fever,  but 
for  two  or  three  days  during  the  week 
the  maximum  reading  reaches  I02jj'^ 
cjr  103.5°  F.,  or  even  more,  while  the 
other  four  nrfivedavs  it  is  nujch  lower 
— 1(X).5^  to  \mSf  F.  These  wa\e-like 
fluctuations  ma>^  appear  more  or  less 
l>eriodically  for  months  and  not  oidy 
sliow  variations  during  each  week,  but 
the  febrile  waves  may  appear  at  greater 
^  intervals,  every  two  or  three  or  four 
weeks,  a^  can  be  seen  from  Fig*  41 .  It 
is  seen  in  eases  in  which  old  foci  are 
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st>fteniri^,  or  thr  pulmonary  (>nic*ess  is  extending,  anil  each  exarTrhation 
of  the  fever  is  hii  ex]>ressioii  of  a  new  area  of  invnivenient  whieh  may, 
in  many  castas,  l>e  easily  disf^erned  by  a  earefnl  physieal  exploration  of 
the  chest.  The  tliagnostie  and  jinignostic  sif^nifieance  of  nndnhitinp 
fever  in  inihiit>nary  tuhercnlosis  lias  recently  been  treated  in  ttetail 
by  H.  BnrnancL^ 

Hectic  Fever. — In  proj^Tc^sive  disease  these  types  of  hyperthcrraia 
are  usually  followed  at  the  end  by  heetie  fever  (Vig.  42),  In  cases  in 
which  there  is  softening  in  the  lnng»  the  necrotic  tissue  hieing  gradually 
expellcil  leaving  eavitii*s,  the  temperature  chart  tells  the  story*  There 
are  morning  remissions  f luring  which  the  temperature  is  nearly  normal, 
or  even  .subnormal,  while  in  the  afternoon  there  rnav  he  a  ehillv  sc*nsa- 
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FiQ.  42, — Hectic  fovcr  in  ad\'&n(7ed  cavjf  -ia. 

tion,  or  a  distinct  chill,  with  chattering  f»f  the  teeth;  the  pulse,  which 
was  rai»id  and  small  during  the  apyrexial  n»orning  hours,  is  even  more 
aetTlerated,  the  temixTature  In^gins  to  rise,  reaching  K^r,  antl  in  some 
cases  even  105°  at  alK>nt  five  in  the  afternoon.  The  nightsweat^  in 
these  cases  are  very  profuse  and  exhausting. 

The  time  of  the  highest  fever  in  tlicse  heetie  cases  is  variable*  'Often 
the  maximum  is  attained  iu  the  afternoou,  but  in  numy  it  is  around 
noon,  and  iu  the  evening  it  nuiy  he  normal.  If  in  such  cases  it  is  taken 
only  mornings  and  evenings,  we  may  find  a  record  uf  normal  tempera- 
ture, bet^ause  the  midday  rise,  whieh  may  have  been  quite  high,  has 
been  iiverlookefb 

Tliis  hectic  fever  may  last  for  weeks,  or  exen  for  mouths,  during 
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which  time  the  unfortunate  patient  is  reduced  to  a  skeleton  by  the 
fever  and  the  accompanying  anorexia  and  diarrhea,  which  are  hardly 
ever  lacking.  The  frightful  appearance  of  the  bundle  of  bones  with 
hardly  any  visible  muscles,  which  have  atrophied  extremely,  covered  by 
a  clanmiy,  muddy  skin;  the  skin  emaciated  but  edematous  around  the 
ankles  and  knees;  the  lips  and  fingers  cyanosed,  the  eyes  deeply  set 
in  the  orbits,  the  temples  sunken,  are  disheartening  to  the  physician 
making  his  rounds  in  the  hospital;  he  feels  helpless  when  the  slowly 
sinking,  but  still  struggling,  human  being  gazes,  appealing  for  assist- 
ance which  cannot  be  given.  It  is  noteworthy  that  w  ith  all  this  material 
decay  the  intelligence,  and  often  the  hopes  and  aspirations  of  the 
patient,  are  well  retained,  and  he  begs  for  the  relief  of  some  minor,  and 
comparatively  insignificant  symptom,  such  as  the  cough  or  diarrhea, 
saying  that  if  this  is  removed  he  will  feel  in  excellent  condition;  many 
beg  to  be  sent  to  some  distant  clime  where  they  are  sure  of  a  cure. 
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Fig.  43. — Irregular  fever  in  advanced  tubcrculosiH  of  the  lungs  with  intestinal 

complications. 

At  the  terminal  stages  there  may  be  irregular  fever;  the  curve  of 
one  day  differs  from  that  of  the  other.  Saugman^  states  that  this  is 
a  good  sign  of  intestinal  tuberculosis  when  occurring  in  the  earlier 
stages  of  the  disease  (Fig.  43). 

Subnormal  Temperature. — ^The  subnormal  temperature  seen  in  many 
incipient  cases  during  the  morning  hours  has  already  been  mentioned. 
But  we  also  meet  with  patients  in  the  advanced  stages  of  the  disease 
who  present  subnormal  temperature  throughout  the  day  and  night 
for  weeks;  the  mercury  never  rises  above  98.5°  F.,  and  early  in  the 
day  it  may  be  as  low  as  96°  or  97°  F.  The  disease  may  be  active  and 
even  progressive,  yet  the  thermometer  gives  no  indication  of  it.  I  have 
had  many  of  these  cases  in  my  hospital  service.  I  find  it  is  usually 
an  indication  of  excavation,  just  as  fever  is  an  indication  of  infiltration, 
caseation,  and  softening  of  lung  tissues. 


I  Id  Brauer.  Schroder  and  Blunienfeld's  Handhuch  der  TulxTkulose,  2,  2h4. 
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8iil>ri(>riiial  toniperature  in  also  seen  in  fibroui  plithisis,  and  ia 
rmpliyseina  rom  pi  irate*!  hy  tiiljerc'iili>sis,  iti  hoth  (if  wliii  h  the  disease 
runs  a  chronic,  slyjjpsh  course.  Many  keep  disahled  for  years,  though 
not  eonfiiied  to  he<l,  hut  they  never  fully  recover.  A  subnormal  teni- 
I>erature  is  also  seen  ou  rare  occasions  in  a  subacute  case  of  phthisis, 
which  suddenly  takes  a  turn  for  the  better  after  the  necrotic  tissue  in 
the  lung  has  becTi  eliminated  from  that  organ  and  a  cavity  remains. 
In  this  class  rectivery  may  take  place,  as  I  have  seen  in  several  instances. 

A  sucblen  ilri^p  in  the  tenijierature,  cuuil^ined  A\ith  dyspnea  and 
cyanosis,  in  a  febrik^  case  of  phthisis  luuy  mean  a  spontanemis  pneumo- 
thorax, or  a  rapid  extension  of  the  necrotic  process  in  the  lung  over- 
\^ helming  the  patient  or,  rarely,  complicating  and  terminal  miliary 
tiilierculosis.  The  progni>sis  in  either  event  is  grave  indeed.  In  numy 
extremely  eunu-iated  consumptives  the  temperature  is  at  times  sub- 
normal for  several  days  before  death  and  this  does  not  exclude  miliary 
tuberculosis. 

A  pyretic  Tuberculosis.-  In  ok  I  chronic  cases  of  phthisis  we  may 
have  a  normal  temjierature  for  months,  though  the  prt»cess  in  tlie 
lungs  keeps  up.  This  is  seen  in  fibroid  phthisis,  in  fjlithisis  in  the  aged» 
and  in  tuberculous  pleurisy.  Many  of  these  jmtients  live  for  years  and 
do  not  lose  in  weight.  I  have  seen  such  patients  last  for  fifteen  and 
twenty  years,  alwa\s  ailing,  coughing,  ex|)ectorating,  at  times  hav- 
ing spells  (»f  m(»re  or  less  profuse  hemoptysis.  They  are  important 
sources  of  the  dissemination  of  tubercle  bacilli:  more  so  than  most 
(jf  the  stormy  cases.  They  are  not  strong  entajgh  for  muscular  w(»rk, 
lint  may  be  moderately  efficient  at  any  occupation  \vhir*h  dt>c>  not 
ii-quire  undue  exertiun.  We  meet  these  cases  mainl>  anumg  the  well- 
to-do,  wh<i  can  alFord  to  l€*a*I  an  idle  life,  or  among  the  very  jxKJr  who 
have  intrenched  themselves  in  hospitals  for  chronic  and  *'incural)le'* 
cases  of  tulK*rcutosis  anil,  for  one  reasi>n  or  another,  like  institutif>nal 
life,  and  stick  to  it  for  long  periotls.  We  also  meet  these  a<*tive,  hut 
apyretic,  cases  among  the  more  eulture*l  chisses,  who  either  know  how 
to  take  care  of  themselves  or,  being  |>rofessional  persons,  they  pursue 
their  vocations,  which  do  not  involve  must*ular  exertion,  with  more  or 
less  efticicucy.  Some  are  very  l>rilliant,  and  the  type  of  consumptive 
drawn  by  so  many  writers  t»f  hctitni  is  usually  co]>ied  after  the  mndel 
of  this  class  (*f  patients.  It  is  noteworthy  that  while  most  of  them  are 
more  or  less  emaciated,  we  now  and  then  meet  one  who  is  actually 
fat,  and  may  even  l»e  jilaced  in  the  category  of  tlie  obese.  They  usually 
suH'er  from  d>  spnea,  because  of  the  fatty  heart  and  puhuonary  fibrosis. , 

rbtliisis  in  the  aged  also  runs  an  apyretic  course  at  times  and,  because 
they  do  not  ctmgh  excessively,  the  disease  may  not  be  recognized. 

It  appears  that  there  are  great  difTerences  in  the  reactive  powers 
of  ditTereiit  pcrsiKis  sutfering  from  ]>hthisis.  In  some  the  fact  that 
th€*y  have  normal  temperature  is  no  pnK>f  that  the  disease  is  benign, 
especially  if  other  symptoms  of  active  disease  are  jiresent.  I  have 
seen  patients  whose  temperatures  hardly  ever  exceeded  101**  F.,  yet 
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they  wasted,  perspired,  and  had  exhausting  diarrhea;  they  finally 
died  with  a  low  teniperatuiT-  While  the  teniiiemturc  eiirve  i.s  an 
excellent  giiide  as  to  the  tendeneies  and  progress  of  the  disea.se,  these 
apyretie  eases  most  be  judged  more  by  the  general  symptoms  and  the 
physieal  signs  than  by  the  themioiiietrieal  findings,  as  has  already 
been  shown. 

Fever  Due  to  Complications.-^During  tlie  course  nf  phthisis  fluctua- 
tions in  the  temjjerature  usually  go  hand-iri-hand  with  the  attivity 
of  the  disease,  and  each  elevation  or  depression  in  the  temperature 
curve  may  be  explained  by  the  findings  in  the  chest  through  pliysical 
exploratioTL  But  there  are  exceptions.  Many  elevations  of  the  tem- 
peraturt*  are  due  to  non-tuliercuhius  eomplieatinus.  Thus,  as  will 
be  seen  from  Fig,  44,  malaria  may  complicate  phthisis  and  create 
confusion,  unless  the  blood  is  examined  and  the  malarial  parasite  is 
found. 

Other  complications  to  f>e  mentioned  are  constipation,  acute  gas- 
tritis, tonsillitis,  influenza,  pleural  cHfusions,  etc.  These  may  he  the 
cause  of  a  sudden  elevation  of  temperature  in  a  case  in  whicli  the 
tuberculous  process  is  proceeding  rather  favorably,  Tareful  examina- 
tion usually  reveals  the  cause  of  the  p\  rexia, 

A  rise  in  the  temperature  iu  a  tu})ereuious  patient  may  l>e  due  to 
the  administration  of  certain  drugs,  mostly  of  the  sedatixe  anfl  hyi> 
notic  chiss,  as  has  been  pc»inted  out  by  Sabourin^  and  Maiitcrux,^  The 
writer  has  repeate<lly  observed  that  iifter  the  administratitm  of  opium, 
or  its  derivatives,  morphine,  codeine,  heroine,  dionine*  etc.,  ur  chloral, 
veroiiah  sulfonal,  trional,  etc.,  there  is  a  rise  in  the  temperature  during 
the  succeeding  twenty-four  hours.  A  rise  of  this  kind  is  especially  vivid 
when  oc-curring  in  an  afebrile  j>atient  to  whom  one  of  these  drugs  has 
been  administered.  The  fever  lasts  no  more  than  twenty -four  hours, 
as  a  rule,  but  I  have  seen  eases  in  which  it  lasted  longer.  Hypodermic 
medication  is  more  apt  to  act  this  way,  and  injections  of  salt  solution 
may  also  elevate  the  temperature. 

Diagnostic  and  PrognostiG  Significance  of  Tevei  in  Phthisis.— Sum- 
marizirig  the  results  ohtairietl  in  this  section,  we  uuiy  say  that  in  a 
jxttient  who  shows  a  dhfhiei  tletHtium  (jj  iem pemiure  durmg  the  ajtvrnotm 
for  Jtewral  weeks,  and  no  other  cause  can  be  found,  tuberctdosh'  i.v  (o  he 
thought  of.  If  it  is  provoked  by  moderate  exercise,  and  persists  after 
more  than  an  hour  of  rest,  it  is  almost  pathognomonic  of  phthisis.  If 
with  it  there  are  other  symptoms,  such  as  nightj^weats,  languor,  h)s3 
of  weight,  cough,  emaciation,  etc.,  tuberculosis  is  in  all  probal>ility 
the  cause,  even  if  the  physical  signs  arc  not  definite.  The  diagnosis  is 
more  certain  if  the  morning  temperature  is  subnormal. 

Instability  of  the  tem]>crature  and  pulse  is  ftjund  in  nearly  every 
CAse.  But  it  is  not  pathognomonic  of  tuberculosis.  Overexertion  will 
mi^e  the  temperature  in  every  individual  with  a  focal  infection  of  any 

«  Rev.  g6n.  de  clin.  t-t  (It-  I  h^rap,,  19(M>,  20.  639. 
■  Rev.  de  k  tulierc,.  1907,  4»  396. 
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kind  in  the  body.  Moreover,  any  aberration  of  the  sympathetic  or 
endocrine  system  may  be  accompanied  by  iastability  of  the  pulse  and 
temperature.  This  is  especailly  true  in  cases  of  hyperthyroidism. 
The  fact  that  this  is  often  accompanied  by  other  general  symptoms 
simulating  tuberculosis — tachycardia,  emaciation,  cough,  sweating, 
malaise,  fatigue,  etc. — makes  it  more  difficult  at  times  to  differentiate 
the  two  conditions.  The  effects  of  nervous  tension,  anxiety  and  sus- 
pense have  been  spoken  of  above. 


Fio.  44. — Malaria  eomplicatinff  phthisis. 

In  the  course  of  the  disease  a  high  temperature  during  the  day,  never 
Umching  the  normaU  and  ascending  in  the  evening  is  an  indicatifm  of 
progressive  activity  of  the  process  in  the  lung.  The  disease  is  progressing 
slowly,  or  is  even  quiescent,  when  the  temperature  in  the  early  morn- 
ing on  rising  is  subnormal  or  normal  and  remains  so  during  the  day,  not 
rising  above  101°  F.  late  in  the  afternoon  or  evening. 

Ilighf  amtintuyus  temperature,  above  103°  /'.,  is  an  indication  of 
extension  or  dissemination  of  the  disease  in  the  lung,  and  if  it  lasts  for 
more  than  a  month,  a  fatal  issue  is  to  be  expected;  even  if  some 
impn)vement  is  noted,  recovery  should  not  be  expected. 

Hectic  ferer,  with  normal  or  sulmormal  temperature  in  the  morning, 
and  high  fever,  103°  or  more  at  midday  or  later,  is  an  HI  omen.  While  the 
patient  may  keep  on  in  this  condition  for  weeks  or  months,  he  will  in 
all  pn)bability  never  leave  his  bed  alive. 

In  most  cases,  absence  of  fever  is  an  indication  of  an  improvement  or 
a  cure  of  the  disease,  but  there  are  many  exceptit^ns,  and  the  other  con- 
stitutional symptoms  must  l)e  considered  when  formulating  a  prognosis* 
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A  subnormal  temperature,  when  coming  on  suddenly,  is  a  bad  sign. 
When  chronic,  lasting  for  several  weeks,  however,  it  is  not  incompatible 
with  an  ineflficient,  though  not  necessarily  an  inactive,  life. 

NIOHTSWEATS. 

Nightsweats  have  at  all  times  been  considered  pathognomonic  of 
phthisis.  A  prolonged  cough  will  not  alarm  the  average  person,  but 
when  it  is  associated  with  nightsweats,  he  will  soon  consult  a  physician 
with  a  view  of  ascertaining  whether  or  not  he  is  tuberculous.  They 
are  met  with  (^uite  early  in  the  disease  in  many  cases;  at  times  when 
the  characteristic  symptoms  and  physical  signs  are  lacking,  but  in 
advanced  cases  their  severity  does  not  depend  altogether  on  the  extent 
of  the  lesion. 

Causes.— The  causes  of  nightsweats  are  obscure.    Traube  attributed 
this  phenomenon  to  the  compensatory  activity  of  the  skin  when  the 
pulmonary  respiratory  area  is  diminished,  but  we  meet  them  in  cases  \  ^  \ 
with  but  little  damage  to  the  lung.    Gustav  Heim^  is  of  the  opinion    ' 
that  the  products  of  cell  disintegration,  and  especially  the  toxins  pro- 
duced by  the  bacilli,  stimulate  the  sweat  center  directly  or  reflexly, 
just  as  after  childbirth  the  remains  of  the  placenta  may  produce 
sweating.    It  is  an  attempt  on  the  part  of  the  body  to  rid  itself  of 
harmful  matter,  as  it  is  excreting  carbon  dioxide  in  the  sweat  when  this 
is  excessive  in  the  blood.   Smith  and  Brehmer  have  attributed  the  night- 
sweats to  the  quick  change  of  the  tachycardia  of  the  day  to  the  brady- 
cardia of  the  night.    It  is  more  rational  to  see  in  nightsweats  a  result 
of  the  decline  of  the  high  temperature  in  the  afternoon  and  evening 
to  the  low  temperature  of  the  remission  during  the  early  morning 
hours.    This  phenomenon  is  seen  during,  and  soon  after,  the  crisis  in 
many  other  febrile  diseases.    The  diminution  in  the  pulse-rate  and  in   j    ^,  . 
the  blood-pressure,  owing  to  the  atony  of  the  bloodvessels,  especially  |     -^j 
those  of  the  skin,  favors  sweating  and  assists  in  ridding  the  body  of  / 
the  toxins. 

Comet  looks  upon  nightsweats  as  due  to  the  absorption  of  the  proteins 
of  the  tubercle  bacilli  and  other  microorganisms  secondarily  implanted 
in  phthisical  lesions.  The  toxins  are  absorbed  into  the  blood  stream  / 
and  they  stimulate  the  heat  center,  thus  causing  fever;  and  also  act  \ 
upon  the  sweat  center  in  the  cord  and  medulla  and  the  peripheral 
secretory  glands  and  thus  produce  perspiration.  He  shows  that  this 
also  confirms  the  fact  that,  in  spite  of  the  great  disturbance,  the  dimin- 
ished excretion  of  fluid,  and  the  greater  difficulty  in  the  elimination 
of  carbon  dioxide  which  is  characteristic  of  the  chronic  course  of  the 
disease  as  compared  with  acute  phthisis,  the  secretion  of  sweat  is 
incomparably  less  in  the  former,  owing  solely  to  the  more  gradual 
absorption  of  the  toxins. 

»  Ztschr.  f.  Tuberk..    1910.  16,  305. 
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Sjmttptomatology.^Nightsweats  usually  occur  in  the  second  part  of 
the  iii^ht,  iilnjiit  2  to  4  .\.M.,  iti  typical  eases.  The  patient  retires  with 
siHJie  fe\er,  and  in  hectic  cases  may  have  had  a  chill  on  the  preceding 
afternoon,  sleeps  ratlier  restlessly,  is  distyrbed  hy  dreams  or  liy  cough, 
and  wakes  up  during'  the  early  uiorning  hours  drenched  with  j>erspira- 
tron.  At  times,  changinj^  the  night-  aiul  hcdclothes  may  fjrevent  their 
recurrence  rluring  the  same  night,  hut  in  ruauy  cases  this  is  of  no  avaih 
as  the  sweats  again  trouble  tlie  unh »rtunate  victim. 

In  the  milder  forma,  the  sweating  may  be  local,  on  the  forehead. 
the  neck,  the  chest»  etc.  Rarely  it  is  noted  on  only  one  side  of  the  burly, 
usually  the  one  corresponding  to  the  puhiioiuiry  lesi*ai. 

In  the  progressi\e  and  hectic  cases  the  sweating  nuiy  be  so  profuse 
and  drenching  as  to  exhaust  t!ie  patient,  who  often  begs  for  the  rehef 
of  this  symptom  alone  which,  together  with  the  diarrhea,  is  instru- 
mental in  relieving  him  f>ermanently  from  his  eartldy  sufferings. 

It  is  imjKirtant  to  mention  that  the  nightswcats  do  not  tiircrtly  harm 
the  patient,  cousirlering  that  only  1  pt*r  cent  of  solids  is  climinatiHl  in 
this  way,  of  which  ill  per  c*ent  is  salts,  mainly  uric  acid.  Only  so  far 
as  disturbing  sleep  is  concerned  are  nightsweats  harmfnh  In  ehiltlren 
their  diagnostic  significance  is  less  than  in  ailnlts.  (Sec  <1ia|>ter 
XXIV.) 

In  some  cases  the  rlisease  runs  its  course  without  atiy,  or  only  with 
slight  nightsweats.  Ivuthy  found  that  1^7  \wr  cent  of  his  patients  had 
nightsweats  during  the  first  stage  of  the  disease.  In  the  fhiril  stage, 
(>L5  per  cent.  According  to  this  author,  women  are  niia'c  apt  to  sweat 
profusely  than  men.  But  Louis  found  only  in  per  cent  of  cases  with- 
out nightsweats,  and  at  the  Phi]>ps  Institute  they  were  absent  in  H 
per  cent  of  3:^44  cases. 

In  the  evolution  of  phthisis  it  is  observed  that,  as  a  rule,  the  sweats 
run  hand'indiand  with  the  fever  and  the  genend  condition  of  the 
patient.  During  afebrile  periods  they  are  absent  to  return  with  au 
acute  exac-erbation.  There  are  said  to  have  I>een  ol>served  eases  of 
nightsweats  witlnnit  fever,  but  my  experience  leads  me  to  believe  that 
the  fe\  er  was  itver looked  in  sucli  cas(*s.  (hie  of  flit-  best  .v/V//7.v  af  imjirore- 
meni  !s  the  ct/mplete  dmippeamtHr  of  the  ftifihtHurufji. 

Nightsweats  may  be  prevented  in  a  large  prtjportion  of  cases  by 
the  adopt itm  of  hygienic  l^edding  and  ctj\erings  iluring  sleep,  as  will 
Im*  showTi  in  ant>ther  part  of  this  bfK.ik. 

Sweating  apjR^ars  to  l>e  easily  provoked  in  the  phthisical.  Kttthy 
and  Wolfl'-Kisner  .say  that  n<Jt  only  consumptives,  but  also  those 
*'  IjredisptJsed''  s^eat  easily,  win*,  w hen  waking,  find  themselves  bathe^l 
mf>re  or  less  in  perspiration.  Mild  exertion,  grief,  worry,  excitement, 
etc.,  may  be  followed  by  more  or  less  profuse  jierspiration,  general  or 
local.  In  a  large  i>roi>ortion  of  patients  we  see  sweating  in  the  armpits 
during  meilicaf  examimititju,  even  in  patients  who  do  not  sweat  during 
the  night.  We  also  meet  with  patients  whf>  sweat  during  the  day  while 
taking  a  nap,  etc. 
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\NTiile  most  authors,  notably  Cornet,  state  that  the  sweat  does  not 
carry  infection,  investigations  by  Piery  have  shown  that  it  may 
contain  bacilli  which  are  pathogenic  to  animals.  However,  this  has 
not  been  confirmed  by  other  investigators.  Probably  the  sweat  col- 
lected by  Piery  was  contaminated  by  bacilli  after  it  was  secreted, 
falters  showed  that  hypodermic  injections  of  the  sweat  into  animals 
act  like  tuberculin,  which  may  be  expected,  considering  that  it  assists 
in  eliminating  tuberculous  toxins  from  the  body. 


CHAPTER  X. 
HEMOPTYSIS. 

Frequency.— To  the  layman  the  most  reliable  symptoms  of  pul- 
monary tuberculosis  is  blood-spitting  and  many  physicians  share  this 
view,  although  we  know  that  a  large  proportion  of  cases  of  phthisis 
pursue  their  course  and  terminate  in  recovery,  or  fatally,  without  any 
hemoptysis,  while  in  many  patients  hemoptysis  is  not  due  to  tuber- 
culosis. The  statistics  of  the  frequency  of  this  symptom  vary  con- 
siderably, some  finding  it  in  but  25  per  cent,  while  others  report  as 
many  as  80  per  cent  having  had  hemorrhages  during  the  course  of 
phthisis.  Sokolowski  says  that  advanced  consumptives  who  did  not 
bleed  from  time  to  time  are  only  rarely  met  with.  Louis  found  this 
symptom  in  65  per  cent  of  cases;  Walshe^  in  80  per  cent;  Wilson  Fox* 
says  that  more  than  one-half  of  all  cases  of  phthisis  present  this  symp- 
tom in  some  part  of  their  course;  Williams  found  it  in  70  per  cent; 
Sorgo'  in  38  per  cent;  Condie  in  only  24  per  cent;  Elmer  H.  Funk 
among  373  patients  with  advanced  disease,  in  44  per  cent;  among 
167  patients  traced  to  the  end  in  54  per  cent,  and  at  the  Phipps 
Institute  at  Philadelphia,  it  was  found  in  49.9  per  cent  of  4466  tuber- 
culous patients. 

These  wide  differences  in  the  percentages  are  easily  explained  by  the 
fact  that  the  authors  have  not  taken  their  figures  from  comparable 
material.  Some  have  spoken  only  of  fatal  cases,  others  of  cases  in  their 
private  practice,  while  still  others  have  taken  hospital  records  as  their 
criteria.  In  the  latter  classes  the  patients  were  observed  only  for  a 
short  time,  and  hemorrhages  which  may  have  taken  place  later  have 
not  been  considered. 

Anders*  found  in  a  series  of  5302  cases  that  36.6  per  cent  had  hemop- 
tysis. He  emphasizes,  however,  that  not  all  were  followed  until  the 
death  or  recovery  of  the  patients,  but  many  were  discharged  during 
the  course  of  the  affection.  In  fact,  among  289  cases  in  private  prac- 
tice, kept  under  observation  for  a  longer  time,  as  a  rule,  hemopt>'Bis 
occurred  in  41.8  per  cent,  but  it  is  to  be  recollected  that  even  these 
patients  were  under  observation  for  less  than  half  of  their  duration. 
Ilemorrhage  is  more  apt  to  occur  in  advanced  cases,  and  those  who 
base  their  calculations  on  early  cases  in  sanatoriums  are  likely  to  find 
low  percentages,  \n  hile  when  only  fatal  cases  are  taken  the  percentages 
will  l)e  too  high. 

>  British  and  ForeiKn  Med.  Chir.  RcNiew,  1849. 

'  l)i.s«»asrs  of  the  Lungs  and  Pleura,  London,  1891,  p.  785. 

'  In  Hrauer.  Schroder  and  Blumenf eld's  Handbuch  d.  Tul>erkulose,  2,  250. 

*  .J<mr.  Am.  Med.  Assn.,  1907.  49,  1067;  1909,  63,  455. 
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Pathology.— The  diagnostic  and  prognostic  significance  of  hemop- 
tysis can  only  be  appredated  when  we  have  a  clear  understanding 
of  the  anatomical  changes  responsible  for  the  bleeding.  There  are 
several  varieties  of  pulmonary  lesions  which  may  bring  about  extrava- 
sation of  blood  from  the  lung  tissues:  Loc*al  inflammatory  or  active 
hyperemia;  ulceration  of  a  bloodvessel,  and  aneurysmal  dilatation  of 
bloodvessels  are  the  most  important  in  phthisis. 

The  initial  hemoptyses  are  said  to  be  caused  merely  by  localized, 
active  inflammatory  hyperemia.  In  other  words,  they  are  of  the  same 
origin  as  the  rusty  sputum  of  pneumonia  and  the  hemorrhages  in 
influenzal  bronchopneumonia.  This  bleeding,  caused  by  diapedesis 
and  active  congestion  of  the  pulmonary  parenchyma,  may  be  profuse, 
though  in  most  cases  only  blood-streaked  sputum  is  thus  brought  out. 
On  the  other  hand,  blood-streaked  sputum  does  not  invariably  mean 
that  it  is  caused  by  localized  hyperemia  and  that  the  lesion  is  not 
serious,  because  not  all  the  extra vasated  blood  is  brought  out  through 
the  mouth.  Quite  some  of  it  remains  in  the  lungs  and  bronchi,  and  is 
more  or  less  quickly  absorbed,  as  was  shown  by  Nothnagel.  When 
the  hemorrhage  is  not  profuse  we  mvst  not  conclude  that  the  case  is  mild, 
or  that  the  lesion  is  not  extensive. 

When  the  pulmonary  lesion  proceeds  from  infiltration  to  caseation, 
then  to  softening,  and  finally  to  liquefaction,  it  undoubtedly  implicates 
the  bloodvessels  that  pass  through  it  and  produces  in  them  the  samo. 
changes  as  in  the  lung  tissue.  It  is  therefore  strange  at  first  sight  that, 
considering  the  ulcerative  processes  and  the  destruction  of  tissue, 
hemorrhages  do  not  occur  more  often.  But  this  is  explained  by  the 
strong  tendency  to  the  formation  of  thrombi  in  the  bloodvessels,  except- 
ing in  very  acute  cases.  In  chronic  cases  there  usually  occurs  a  narrow- 
ing, or  complete  obliteration,  of  the  veessl  by  the  growing  tubercles 
which,  when  finally  ulcerating,  may  leave  an  erosion  through  which  the  ^ 
blood  can  flow  more  or  less  freely  until  it  is  occluded  by  a  thrombus. 
Moreover,  the  increased  blood-pressure  at  the  infected  and  inflamed 
area  dilates  the  softened  vessels,  and  causes  small  aneurysms,  the 
aneurysms  of  Rasmussen,  which  have  been  described  elsewhere  (see 
p.  176).  This  is  clear  when  we  bear  in  mind  that  the  bloodvessels 
in  the  lungs  are  terminal  branches  of  the  pulmonary  artery. 

Most  cases  of  hempotysis  end  in  recovery,  and  the  pathological 
changes  in  the  lung  at  the  time  of  the  bleeding  can  only  be  surmised, 
but  in  fatal  hemorrhages  we  often  have  an  opportimity  to  observe  the 
anatomical  changes.  Here  we  usually  find  that  the  source  of  the 
bleeding  was  an  exposed  vessel,  left  bare  after  the  surrounding  pul- 
monary tissue  had  softened  and  w^as  eliminated.  The  loss  of  support, 
as  well  as  the  pathological  changes  in  the  perivascular  tissues,  and  the 
erosions  of  the  tunicae  adventitia  and  media,  lead  to  aneurysmal  dilata- 
tions of  the  inner  coat  which  give  way  to  the  pressure  exerted  on  them 
by  the  circulating  blood. 

The  rupture  of  these  aneurysms  at  times  strikes  down  a  patient 
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who  is  on  the  road  to  recovery  when  a  hemorrhage  occurs  like  a  storm 
out  of  a  clear  sk\'.  When  the  cavity  into  which  tlie  aneiirysin,  or  the 
lacerated  artery,  oijcns  is  smalL  the  extravasated  IiIchmI  usually  c(»«^u- 
lates,  and  the  clot  ohstrncts  the  niKMiin^'  of  the  hloudvcsseh  tinis  stop- 
ping' the  hieedin^.  But  in  large  cavities,  or  when  the  blood  is  dehcient 
in  coagu lability,  which  is  not  rare,  the  hleedinjj  kec*ps  on  until  the 
patient  dies  nf  acute  anemia.  I  have  seen  at  autopsy  a  lari^^t-  cavity 
filled  with  about  a  quart  of  I>lood  whidi  killed  a  patient  »luring  the 
night.  After  clearing  out  the  clots  we  found  an  eroiled  artery  about 
2  nun,  in  diameter,  and  passing  a  pn^be  tJirough  it,  we  foural  it  onl\' 
about  r»  cm,  from  the  pulmonary  arter>\  This  patient  ha<]  such  a  sharp 
licmorrhagc  tliut  he  was  nnable  to  rail  for  iissistance. 

In  more  acnte  cases  of  phthisis,  in  which  tli<*  destruction  of  hmg 
tissue  is  going  on  at  a  rapiil  pace,  the  hemorrhages  usually  eouie  from 
ulcerating  erositJiis  of  large  pulmonary  vessels  and  may  pnne  fatal 
Hnme<liatcly.  Here  there  is  no  time  for  narrowing  of  the  l>l*H*d vessels, 
thus  prejjaring  it  that  in  case  of  rupture  it  may  Fh?  easily  rcpain^l  by 
occlusion  with  a  threanbus  which  saves  the  uiajority  of  chronic  <'on- 
sumptives  from  death  due  to  this  cause.  In  acute  pneunionic  phtlusis. 
which  very  often  l)egins  with  sharp  urn]  profuse  liemorrhage,  I  have 
usually  been  able  to  find  signs  of  cavitation  wlien  the  acote  pnMcss 
subsided  and  the  disciisc  tHirsuerl  a  chnmic  or  sul>acnte  cmirse.  This 
confirms  the  view  that  profuse  hemorrhage  is  not  causetl  l)y  mere  active 
inflammatory  hyperemia,  but  by  actual  erosion  of  a  blocKi\'essel. 

In  fibroid  j>hthisis  the  sonrct*s  of  hemorrhages  are  la^tTateri,  dilated 
or  \'aricose  bloo<lvcssels  wliich  pass  through  brunrhiertatic  cavities, 
characteristic  of  this  form  of  the  disease,  and  also  oozing  fnini  cajallaries 
or  arte^ries  wliich  traverse  the  granulations  on  the  walls  of  the  cavities. 
The  bleeding  is  therefore  not  profuse,  as  a  rule,  but  it  is  recurring  in 
•  many  cikses. 

Effects  of  Hemorrhafe.  -It  has  been  found  experimentally  that 
animals  can  withstand  the  los.s  of  one-half  of  the  total  amount  e»f 
bl(K>d  in  the  body.  When  death  does  ensue,  it  is  not  due  primarily  to 
the  diminution  in  the  nnmlier  of  red  bloo*!  cells,  but  l>ecanse  of  the 
sudden  *lro)>  in  the  lilorKl-presi^ure  resulting  from  scanty  filling  of  the 
bloodvessels  ami  the  heart.  At  first  the  ldo^J^  I  vessels  contract  an<i  thus 
maintain  the  bhxKl-pressure,  but  later  they  dilate  and  a  pri*j)ortional 
hypotensifin  resnlts.  \Vh€*n  the  hemorrhage  is  not  extremely  copious 
and  rapid,  the  blotKlve^sets  are  soon  filled  with  fluid  ahsorlM?(l  from  tlie 
ImxIv  juii-es.  Therapentically  we  attain  the  same  end  by  transfusion. 
The  result  is  that  in  acute  primary  anemia  the  pnlsr  is  rapid  owing! 
to  the  rapid  lieurt  action,  but  it  is  small  owing  to  the  oligemia.  With] 
excessive  loss  of  bhwd  cerebral  anemia  ensues.  Fainting  due  to  this 
ciiuse  has  Ijeen  ol)served  when  o(K)  cc  of  blotxl  is  rapidly  lost;  15tK>  to 
2tHX)  cc  of  l)lt.M>4j  rapidly  lost  from  the  btwly  is  fatal.  In  anemic  tulRT- 
culous  paiicnts,  who  have  an  oligemia  even  before  the  intercurrent 
pulmonary  liemorrhage,  even  a  smaller  amount  may  end  fatally. 
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^tial  Hemoptysis. "Of  great  interest  is  hemoptysis  as  an  initial 
I  s.Miiptoni  of  phtliisis.  But  statistics  on  this  siibjeet  are  also  at  varianee, 
[because  we  meet  with  many  patients  who  have  been  eon^hin^  arirl 
[presented  other  symptoms  of  tnhereultjsis  for  months,  t>r  even  years 
[and  paid  httte  attention  to  them  until  a  hernorrha^**  l>rnu^ht  them  to 
[their  senses.  Here  it  would  not  he  cnrreet  tn  ennsider  the  hemoptysis 
as  tlie  first  symptom. 

Id  a  study  of  1932  cases  Reic*he'  found  that  9.2  per  cent  had  more 
I  or  less  profuse  hemorrhai^^e  at  the  he^innin^  nf  the  rlisease,  and  in 
[one-fourth  of  these  it  was  rather  eopious.     He  finds  that  those  who 
[Weefl  at  the  he^nning  are  more  apt  to  bleed  during  the  course  of  the 
[disease  than  those  who  do  not;  the  ratio  is  57.0  per  cent  and  31.7 
[per  cent.    Sorgo  ffvund  during  a  period  of  observatitai  extending  over 
[ten  years  that  12.9  [)er  cent  of  5872  patients  hail  initial  liemorrhages. 
Kuthy^  reports  tluit  while  54.3  per  cent  of  his  patients  hat!  hemoiitysis, 
only  ti^^o-fifths  of  these   (22.3  per  cent)  were  initial  hemorrhages. 
Anders  arrives  at  the  eonelusion  that  in  about  U)  per  cent  <if  eases 
[of  phthisis,  hemoptysis  first  directed  attention  to,  aTul  is  alinr^st  invari- 
ably followed  by,  dcmonstridjle  and  conclusive  evidence  of  the  disease; 
hut  in  not  less  than  25  per  cent  of  all  cases  of  chronic  pulmonary 
tul)ercidosis,  liemoj>tysis  is  among  the  usher ing-in  symi>toms  of  the 
active  rccogni/able  perind  4jf  the  nffcction. 

Hemoptysis  at  the  Onset  of  Phthisis —As  the  first  symptom  to  draw 
the  attention  of  the  patient  to  his  afi'ection,  hemoptysis  occurs  in  two 
different  types.  We  meet  it  in  patients  who  lia\c  felt  ]ierfeetly  well 
until  the  instant  the  hemorrhage  made  its  aj>ijearance  without  any 
premoiutory  symptoms.  Even  close  tpiestioning  does  not  elicit  any 
symptoms  preceding  the  bleeding.  While  at  work,  or  engaged  in  an 
animated  con\'ersation,  or  even  waking  up  from  sleep  during  the  night, 
the  patient  feels  a  sensation  of  warmth  in  the  throat,  coughs,  and  expec- 
torates a  mouthful  of  blutid;  or  during  a  fit  of  t^aighing  he  lirings  up 
■  some  blt»i)d-strcaked  sputum.  A  I'areful  examination  of  the  chest  and 
roentgenograjjhy  may  fail  to  disclose  anything  eiaielusive  of  pulmonary 
disea.se.  The  temperature  is,  and  remains,  normah  the  appetite  is  g(X)d, 
hut  for  a  few  htairs  or  days  the  patient  continues  to  bring  up  dark  c^lots, 
aufl  u  hen  this  ceases  he  is  apparently  iiniie  the  worse  for  his  cx]>erience. 
Many  *if  these  patients  subsccjucntly  jmss  through  life  without  exj>e- 
riencing  anything  that  may  leatl  to  the  suspicion  of  tul>erculosis. 
This  is  seen  in  those  who  have  passed  through  an  attack  of  abortive 
tuf>ereulosis,  details  of  which  are  given  later  un.  Some  patients  give 
a  liistory  of  suc*li  a  hemorrhage  many  years  before  the  onset  of  acti\'e 
phthisis. 

In  others  the  initial  hemorrhage  continues  for  several  days,  ami 
when  it  finally  ceases  the  patit:nt  shows  symptoms  of  phtliisis — cough, 
expectoration,   tachycanlia,   nightsw^eats^  etc.     Physical  exploration 

»  Zt8<'hr.  r  Tulxrk..   UJ02,  3,  22:i 
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of  thv  rhest  reveals  distinct  signs  of  a  lesinn  in  one  or  iMJth  apit-ps, 
nut]  tiilitTtrIt'  Imrilli  may  hv  fnianl  in  ttie  sputum.  The  siihset|iieiit 
course  of  the  disease  is  that  of  ehronie  phthisis,  though  a  hir^e  |>ropi>r- 
tion  of  eases  arc  aborted  within  a  few  months,  and  I  ha\*e  met  with 
patients  who  have  had  several  attacks  of  hemoptysis  at  long  intervals 
have  shown  some  indefitiite,  or  even  conclusive  apical  signs,  and  rarely 
tubcTcIe  bacilli  in  the  sputum,  yet  they  remained  well  indefinitely, 

A  different  clinical  tyjje  of  hemoptysis  is  seen  in  patients  who  main- 
tain that  they  had  felt  quite  well,  but  ch>se  cpiestioning  reveals  the 
fact  that  they  have  been  coughing  for  months,  liriugiug  up  nmeopuru- 
lent  sjnitum;  that  the  apjx'tite  has  failed,  and  tliat  they  have  lost 
weight  and  strength.  In  women  we  may  find  that  they  have  missed  i>ne 
or  more  of  tlunr  fjeri^Mls.  They,  however,  considered  these*  symptimis 
trifling,  and  continueil  at  their  work;  or,  consulting  a  physician,  they 
were  told  that  it  was  i>uly  a  slight  "cold.'* 

The  hemtjrrhage  in  these  cases  is  apt  to  Ik?  i>rofuse,  and  to  last  for 
several  days  becimse,  while  insidious  in  its  arrival,  the  tu!>ereulous 
process  in  the  lungs  has  usualK^  progressed  quite  far;  indeed  1  have 
met  w  ith  signs  of  pulinonury  excavations  in  siK'h  **  initial"  hemorrliages. 
In  the  nuijority  of  cases  physical  exploration  of  the  chest  reveals  a  lesion 
of  moderate  extent,  though  on  rare  cni-easions  we  find  nothing  definite, 
even  with  the  aid  of  roentgenography.  But  the  cough,  fever,  night- 
sweats,  expectoration,  etc,  continue,  ami  tlie  diagnosis  is  made  \^itli- 
out  efHielusive  physical  signs.  In  most  cases  tubercle  luicilli  are  found 
in  the  sputum.  It  is  tlie  stow  and  prolonged  con\aleseence  after  the 
attack  of  hemoptysis  that  distinguishes  these  cases  from  the  initial 
hemnrrhages  of  alH^rtive  tuhertidosis. 

Hemorrlmges  during  the  AdT&need  Stages.-  In  confirmed  chmnic 
eases  of  ()hthisis  we  may  meet  with  hcint>ptysis  at  any  period  of  the 
disease,  though  it  may  he  added  that  it  is  most  frequent  in  the  early 
and  very  late  stages.  The  l>let*tling  may  he  of  various  ilegrees,  from 
that  of  sputmn  tinged  with  i>lood,  to  the  exjjectoration  of  si*veral 
inouthfuls  (rf  pure,  bright  red  blo«.Ml,  to  a  copious  liemorrhage  during 
which  several  pints  are  brought  up  within  twenty-four  hours,  and  in 
rare  cases  it  iias  been  reported  that  as  much  as  three  quarts  of  bliMnl 
were  lirought  up. 

The  blofn!  is  bright  red,  frothy,  usually  mixed  with  sputum.  When 
hlet^ling  is  very  profuse  the  blLMnl  may  Ije  *'blue/'  or  venous.  It  is 
evident  that  in  most  cases  the  l)loo<l  does  ni>t  coagulate  quickly — 
some  clots  are  seen,  but  the  bulk  remains  fluid:  even  the  addition 
of  calcium  salts,  senun  and  tissue  extracts  diK*s  n<»t  enhance  its  cojigida- 
bility.  K,  Magnus  Alslebcn'  lias  adder!  normal  l>ltiod  witht>ut  increa^s-j 
ing  its  jjower  of  i'i>agulation.  The  reasons  for  this  delayed  coagulability 
are  not  clear. 

Many  patients  have  some  premonitory  w  arning  before  the  onset  of 


1  i&l4irbr.  r.  kliii.  Med.,  IHH,  81,  V», 


HEMORRHAGES  DURING  THE  ADVANCED  STAGES        239 

hemoptysis,  and  I  have  had  one  who  could  foretell  bleeding  twenty- 
four  hours  in  advance.  At  times  there  is  a  rise  in  temperature,  and 
pains  in  the  chest  are  aggravated,  or  the  cough  becomes  more  annoying. 
But  in  most  patients  the  onset  is  sudden  and  unexpected.  The  patient 
has  a  sensation  of  gurgling  or  tightness  in  the  chest,  followed  by  a 
fit  of  coughing  productive  of  bright  red,  frothy  blood  which  has  a  salty 
taste,  and  partly  coagulates  in  the  vessel  into  which  it  is  deposited, 
forming  flattened  lumps.  When  very  profuse,  which  is  comparatively 
rare,  the  patient  is  overwhelmed  and  can  hardly  cough — the  blood 
gushes  in  an  almost  steady  stream  through  the  mouth  and  at  times 
through  the  nose. 

The  general  appearance  of  the  average  patient  is  that  of  shock — 
he  is  prostrated,  often  out  of  proportion  to  the  amount  of  blood  lost; 
his  countenance  is  that  of  a  frightened  individual,  unnerved,  anxious 
and  terrified;  the  face  pale,  the  extremities  cold  and  clammy.  The 
temperature,  which  may  have  been  above  normal  before  the  onset  of 
the  bleeding,  suddenly  sinks,  often  to  a  subnormal  degree;  the  pulse 
is  rapid,  soft,  and  small. 

That  these  symptoms  of  collapse  are  not  due  wholly  to  the  loss 
of  blood  is  evident  from  the  fact  that  the  family  is  also  panic-stricken, 
and  some  are  in  the  same  state  of  collapse  as  the  patient,  showing  the 
profound  influence  this  symptom  has  on  the  average  person. 

After  getting  some  reassuring  encouragement  from  his  physician, 
there  is  usually  observed  a  reaction  in  the  patient — the  pulse  improves, 
the  face  becomes  flushed,  and  the  temperature  rises  to  the  same  degree 
as  it  was  before  the  onset  of  the  bleeding,  or  higher.  In  many  cases 
there  is  soon  a  relapse,  the  bleeding  is  repeated  within  a  few  hours  or 
the  next  day,  and  it  may  keep  on  at  irregular  intervals  for  a  week  or 
more.  When  it  finally  stops  the  patient  continues  to  expectorate 
dark  blood-clots  with  his  sputum  for  several  days.  In  some  cases  the 
bleeding  continues  for  weeks,  letting  up  for  a  day  or  two,  to  reappear; 
rarely  until  the  patient  expires  from  exsanguination,  cerebral  anemia, 
and  cardiac  asthenia. 

In  cases  with  large  pulmonary  cavities  the  bleeding  may  be  very 
copious.  The  quantity  of  blood  brought  out  is  not  all  that  has  escaped 
from  the  bleeding  vessel.  A  considerable  part  is  swallowed  automatic- 
ally, and  some  remains  in  the  cavities  or  the  bronchi,  and  is  subse- 
quently absorbed.  The  outcome  of  the  bleeding  depends  on  the  size 
of  the  bloodvessel  which  has  eroded,  and  the  coagulability  of  the  blood. 
In  rare  cases  the  weak  and  emaciated  patient  is  overwhelmed  by  the 
bleeding  and  is  unable  to  expel  it  from  the  lungs,  expiring  in  a  few  min- 
utes, drowned,  or  suffocated  by  his  own  blood.  Other  patients  make  a 
vain  fight  for  hours,  or  days,  but  finally  succumb  to  exsanguination. 
But  the  chances  of  recovery  of  a  bleeding  patient  with  a  cavity  in  the 
lung  are,  on  the  whole,  not  bad.  An  immediate  fatal  issue  is,  after  all, 
exceptional;  less  than  2  per  cent  of  bleeding  consumptives  die  from  hemor- 
rhage directly.  The  vast  majority  of  hemorrhages  are  w  ell  borne,  the 
patient  dying,  if  at  all,  from  other  symptoms  or  complications. 
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On  the  otliiT  hiiUi],  Wf  meet  witli  tul>t*reyltnis  ])atiefits  who  have 
tiiade  an  exfelleut  reeovery.  hut  suthleiily  (jrofuse  lieniorrliaKes  oreur 
whieh  carry  them  off  within  a  fev\'  hours  or  days,  !  was  onee  called  to 
atteiitl  a  patient  who  was  discharger i  fn)m  a  saiiatorinm  three  da\'s 
previously  as  an  arrested  ease  of  jihthisis.  Me  sneeumfjed  to  tlir  Iileed- 
io^.  Tliese  hemo^^hap^^  are  fortmiately  rare,  ancl  are  usually  doe  to 
the  rnpture  of  an  aneurysm  in  a  **tlry"  and  eontraetetl  eavity.  They  can 
neitlier  he  foreseen  nor  prevented. 

Hemorrhages  in  Fibroid  Phthisis.  In  this  form  of  phthisis  hemo|>- 
tysis  is  very  frequent.  In  most  cases  it  is  very  slight,  only  l»lootl- 
tinged  spnium  l*eing  brought  up.  The  patients  may  feel  tpnte  wel! 
in  general.  exee]>ting  for  the  ilyspnea  and  the  eough  to  whieh  they 
have  adapted  themselves.  Bnt  when  l»Ioci{l  make  its  ai)]HL»aranee  in 
the  sputum  they  are  alarmed.  I  have,  however,  liat]  sonu*  jmtirnts 
who  tlid  not  mind  the  lilood-tinged  sf>utnni  much,  knowing  from 
exjierience  that  it  is  not  at  all  dangerous.  IVofnse  and  even  fatal 
hemorrhages  may,  however,  tjeenr  in  fihnml  phthisis. 

Hemorrhagio  Phthisis,  — Tliere  is  a  ft)rni  i>f  |>hthisis  whieh  is  ehar- 
acterized  by  frecpicnt  and  nn/nrrent  hemorrliages,  th«'  hntntrrfutijir 
phthm^H  of  the  t»lfl  writers.  The  lik^'ding  f»ccurs  at  irregidar  intervals 
for  years  without  harming  the  patient  very  nmch.  In  these  patients 
we  may  not  tint]  any  definite  physical  signs  in  the  eliest,  no  fever,  no 
pnaitanjced  eniaeiatitni,  and  hut  little  eoygli.  Only  the  heniojitysis 
and,  at  times,  the  haeilli  in  the  s|)ntum  reveal  the  ctJiniition.  I  have 
had  under  my  eare  at  theMontefiore  Hospital  a  woman  in  \\  horn  neither 
any  of  the  other  physicians,  nor  myself,  was  quick  in  making  a  diag- 
nosis of  toherculosis  from  the  iuih-finite  pliysieal  signs  and  tite  nK-nt- 
genogram  of  tlie  chest.  In  fact,  we  had  snsjjtHted  malingering  and 
empltjyed  strong  mejisures  to  make  sure  that  the  teni|jerature  readings 
were  not  influenced  In  manipulations  of  the  thermometer,  and  that  the 
sputmn  \\as  expectorated  hy  the  patient,  susjiecting  that  there  wa^ 
some  deirfjtion  on  the  (mrt  <if  the  jjatient,  \\\\ii  liked  to  remain  in  tlic 
In^spital.  Hvtii  during  i\\v  mure  or  less  ctipinus  attacks  f»f  lit^roorrhaue, 
which  rceurrcd  at  frecpient.  hut  irregular,  intervals  and  ipften  lasteil 
for  several  weeks.  iu>  conclusive  physic^al  signs  conkl  Ik*  elicited  in  the 
chest*  1  ha%'€  another  patient  who  has  bled  at  least  twice  a  year  for 
the  past  hfttHm  years  and  feels  cpiite  v\ell.  Andral  mentions  a  patient 
svlio  blerl  «:>H'  and  on  for  sixty  years  and  finally  snccumbe<l  at  the  age 
ivi  eighty  to  some  disease  of  the  chest.  These  eases  are  uncommon 
but  >^e  meet  them  now  and  then.  In  some»  we  find  signs  of  more  or 
less  extensive  pulmonary  lesions  whi<*h  remain  stationary,  or  quies- 
cent, in  spite  of  the  recurring  hemorrhages.  The  lesion  is  benign 
notwithstanding  the  tubercle  Imcilli  which  are  found  in  the  sputum, 
and  at  times,  though  rarely,  there  may  be  one  hemorrhage  which 
proves  fatal.  It  has  been  state*!  that  in  most  of  these  eases  the  lesion 
is  loealizeil  in  tlie  trachetjijronchial  glands,  but  it  is  doubtful  whether 
this  pathology  exjilains  the  recurring  Iiemorrhages, 
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Exciting  Causes  of  Hemoptysis.  — We  have  seen  that  while  hemop- 

tyisis  is  rather  common  among  i'onsurnptive,s,  still  many  pass  through 

the  disease  until  the  end,  recovery  or  death,  without  this  accident. 

There  apj>ears  to  Ix*  some  evidence  showing  that  tall  jjersoos  are  more 

'  likely  to  bleed  than  those  of  shorter  stature,  and  Woltt"  states  that  for 

this  reason  women  show  a  lesser  proportion  of  bidders  than  men. 

Strandgaard^  suggests  that  the  tall  patients  are  more  likely  to  bleed 

because  they  have  larger  hearts  and  higher  blof)d-j>ressyre.  l>ut  this 

'  %iew  has  not  been  conRrmed.    While  hemoptysis  has  been  seen  at  all 

'  ages,  even  in  infants,  still  most  of  the  cases  occur  between   fifteen  and 

'  fifty,  probably  because  at  this  period  most  of  the  cases  of  phthisis  are 

active. 

From  Anderses  statistics  it  appears  that  males  are  more  liable  to 

heraopt^^sis  than  females,  and  prior  to  the  twentieth  year  of  age  there 

is  a  slight  preponderance  in  favor  of  the  female  sex.    In  Thompson's^ 

^collective  investigation  the  women  showed  greater  liability  than  the 

Bnt  Anders  shows  that  this  increased  incidence  in  the  female 

is  confined  prhicipally  to  the  first  two  decades  of  life.    After  the 

[tliirtieth  year  the  number  of  males  preponderates.     Females  are  also 

I  less  liable  to  sulTer  from  copious  and  fata!  hemorrliages.     My  own 

leacperience  t*oincides  with  that  of  Anders,  that  an  immediatehf  fntnl 

ikemorrhage  wr  relatively  rare  in  womea,    Initiul  hemoptifsi'f  w  aJjio  In^a 

frequent  in  women  than  in  men,    Reiche*s  statistics  show  that  it  occurred 

[in  11  per  cent  of  the  latter  as  against  only  5 J)  per  cent  in  the  former; 

[Si>rgo  found  tht*  ratio  as    11  and    i;i5  per  cent   respectively;  while 

Berthold  Muller^  found  it  in  equal  pnjportirai  in  both  sexes. 

Some  nineteen  hundred  years  ago  Aretaeos  described  the  *'  hemop- 
tysical  constitution''  as  distinguished  by  brilliant  whiteness  of  the  skin, 
[  briglit  redness  of  the  cheeks,  narrowjiess  of  the  chest,  alar  scajjuhe, 
jslenderness  of  the  limbs  anti  trunk,  cumhined  with  a  ctTtain  degree  of 
adipose  and  lymphatic  stoutness.  Laennec  said  that  phthisicul  subjects 
I)ossessing  tliis  bodily  c(uiiiguration  are  more  subject  to  hemoptysis 
than  others. 

Patients  with  a  nervous  and  excitable  temfjerament  are  more  apt 
to  suffer  from  this  complication  than  the  indolent  and  phlegmatic. 
During  some  animated  conversation,  overexertion,  singing,  ruuiiing, 
'  mountain  climbing*  straining  at  stool,  or  as  a  result  of  traumatism, 
hem<»rrhage  may  be  provoked.  Bnt  wf  ^'(hould  not  omredimate  odcr- 
ej[erfwn  as  a  faetor  in  the  euiimtion  of  hemopttf^ut,  vStreaky  sputum,  or 
mild  hemorrhages  may  be  caused  Ijy  overwork  or  excitement.  But 
copious  hemorrhages  are  due  to  rupture  of  an  aneurv'sni  of  Uasnuissen, 
I  or  tlie  erositm  of  a  cijinparatively  large  branch  of  the  pulmonary  artery 
by  a  tub«*rcle.  Perhaps  the  fact  that  the  majority  of  copious  and  fatal 
hemorrhages  occur  during  the  night  shows  clearly  that  overexertion 


*  Ztftchr,  f.  Tuberk,,  1906,  13.  209, 

*  Caudefi  ttiid  Reaults  of  Pulmonary  Hemorrhages,  Londoiit  1879. 

*  Zuehr.  f.  Tuberk-,  1910.  13,  133. 
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IB  not  the  main  factor.  We  are  in  the  dark  as  to  why  these  heniorrhages 
are  niorr  likely  to  omir  <lnrin^'  the  ni^ht,  ('nnsnmpti%'t's  \\ho  have 
l>een  nr^(Ml  on  to  eat  excessively,  beeoniin^  pletht^ric.  nuldy,  and  fat, 
bleed  more  often  than  tlinse  who  eat  well,  Init  ni(»d(Tately,  Exposure 
to  the  inrlemeneies  of  the  weather  may  exeite  liemoptysis,  f>rol>abIy  liy 
causing  an  acute  localized  congestive  and  pneumonie  process  at  the  site 
of  the  tnltercnloiis  lesion,  (\iitiis  may  excite  it,  and  I  liave  known  two 
cases  tjf  fatal  heinorrlia^^e  which  m  cnrred  soon  after  interctnirse. 

C'ertain  drugs  used  c?rtensively  in  phthisiotherapy,  as  arsenic, 
cresote  and  its  derivatives,  the  io<Jides,  aspirin,  etc..  are  often  instru- 
mental ill  bringing  on  hemoptysis.  It  has  been  stateil  that  residence 
in  high  altitudes  favors  lieni<iptysis,  but  it  has  not  been  }>roved;  as 
will  be  shown  elsewhere,  the  prognosis  of  hemorrhage  a[>pcars  to  be 
worse  in  these  regions  than  at  sea  level. 

Some  authors  have  found  that  there  are  seasonal  influences  in  the 
priMhiction  nf  hemoj>tysis.  saying  that  the  sjjring  an<[  sinnmer  months 
give  the  highest  incidence,  while  Anders's  collective  invt'stigations  show 
that  it  is  most  jirevalent  in  the  months  of  December.  January,  and 
February;  August,  St^ptember,  May.  and  March,  in  the  order  named, 
se€nie<l  to  rank  next.  The  exiierienee  at  the  l*hipps  Institute  niineides 
with  that  of  Anders.  Bnrns^  says  that  '*barornet*T  changes  st^^m 
to  have  little  efl'ect  mi  the  sympttmiatology.  In  a  few  instances  hemor- 
rhages have  cK*curred  following  a  fall  in  the  barometer,  but  in  insufhiaent 
number  of  cases  to  justify  (*onstant  relation.  It  is  prohalily  a  matter 
of  tH)incidenee  only  so  far  as  the  barometer  alone  is  <'oiicerned.  There 
is  a  targt^r  number  of  patients  streaking  in  March,  Ma>'  and  especially 
June  than  in  other  months.  Hemorrhage  occurred  more  frequently 
in  June  than  in  any  other  month/* 

I  have  observetl  in  my  hospital  wf»rk  that  hetnorrhages  at  times  occur 
in  epidcnn*'  fi>rni,  a  large  nund>cr  of  patients  bleed  at  the  same  time 
in  a  ward.  This  may  be  explainnl  by  st>mc  intercurrent  infection, 
espetrially  influenza,  causing  pulmonary  c^ongestitm.  But  psychic  in- 
fluences may  also  he  at  work. 

Any  of  the  ahr*\e«uientioned  fa(*tors  may  be  the  apparent  exciting 
cause,  but  this  is  not  true  of  the  majt>rity  of  cases.  In  my  ex|>erienre, 
a  large  proportion  of  hemorrliages,  es|)eeially  copious  (jues,  K*egin  when 
the  patients  have  the  least  reason  to  expect  tlienu  It  is  the  universal 
experience  in  sanatnriums  tliat  patients  who  have  lietTi  kept  under  , 
a  rigorous  rest  cure  may  blnMl.  As  was  already  mentioned,  more  than 
one-half  the  serious  hem*>rrhngcs  l>egin  during  the  night,  when  the 
patient  is  resting  in  bed,  or  sl«j*e|jing,  and  suddenly  wakes  up  Mith 
cough,  folkn\ed  by  a  Tuoitthful  of  blootb  In  patients  with  ennled 
bliMMhessels  or  miliary  aneurysms  in  tlie  lungs,  bleeding  is  apt  to  mvur 
witliont  any  known  provcM*ative  cause,  and  usually  it  cannot  be  pre- 
vented by  any  known  means. 


I  Boston  Med.  and  Surg.  Juur.,  n»U.  170»  504. 
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Diagnostic  Sigmficance  of  Hemoptysis.— It  has  been  repeatedly 
rotated  that  all  j)atients  with  heTiiupt\'sis  shmilil  l>e  CdnsKlern!  tulH-rni- 
hnis  and  treateil  atrordingly,  until  the  hleechng  is  jmivetl  tn  lie  due  U) 
:*ume  other  cause.  But  just  because  the  vast  majority  of  heinoptyses 
are  due  to  tubereulosis  (jf  the  lungs»  when  the  blt*od  is  derived  from 
some  other  sourre,  it  at  times  proves  a  st^rious  source  of  ernn*.  There 
is  left  a  wide  margin  of  error  wlien  we  attempt  to  ft»llo\\'  this  principle 
of  eonsidering  every  casi*  of  hemoptysis  as  tul>errnious.  ( 'abot  among 
3444  cases  of  hemoptysis  treated  at  the  Massachusetts  General  Hos- 
pitab  found  only  in  172H,  or  Stl  per  cent,  was  the  hl*>ef!iug  due  to 
phthisis;  Jex-Blake,  in  54 J>  per  cent  of  9(19  patients;  and  Strieker 
77.G  per  cent  of  fMK)  patients  witli  a  history  of  lietnoptysis.  Ware, 
anifmg  his  private  patients,  ol)served  'ASij  cases  of  hemoptysis  among 
whom  no  less  than  02  showed  no  evidence  of  disea^se,  wliieh  wouM 
explain  the  occurrence  of  blotxbspitting.  Among  the  patients  who 
consult  me  at  my  office,  fully  50  ]wr  cent  of  those  who  Iiave  hemoptysis 
are  not  at  ail  j>hthisical. 

The  most  perplexing  cases  that  prest^nt  themselves  iri  ]>hysicians* 
offices  are  patients  who  claim  that  several  days  agt>  they  expectorated 
bIcKxb  In  many  the  blood  was  derived  from  the  nose,  thrr>at.  gums, 
etc.  Examination  of  these  parts  may  not  reveal  any  irritation,  hypere- 
mia or  varices,  w  hile  in  the  chest  there  are  found  some  indefinite  signs 
of  an  apical  lesion  which  may  l>e  of  non-tuljerculous  origin,  or  some 
elianges  in  resonance  and  breath  sounds  indicating  a  perfectly  healer! 
legion,  thus  leading  to  an  erronetais  diagnosis  tjf  active  tuljercultjsis. 
This  is  especially  seen  in  cases  of  epistaxis  in  which  the  bloof!  trickled 
dcm'n  the  posterior  nares,  exciting  cough  prodn<'tive  of  bhM>d,  or  blood- 
streaked  sputum.  Some  patients  have  e[)istaxis  during  the  night, 
w*ake  up  spitting  blood  and  present  themselves  promptly  in  the  morn- 
ing for  a  metlieal  examination  w  liieh  does  not  reveal  any  flefinite  clues 
as  to  the  source  of  the  bleetiing. 

Streaky  Sputum. — Great  care  must  be  exercised  before  diagnosing 
tuViereulosis  based  on  a  history  f»f  l)lood-streaketi  sputum.  While 
llijs.  when  originating  in  the  hnigs,  may,  in  rare  cases,  be  a  [jrecursor 
of  a  large  and  profuse  hemorrliage,  it  is,  however,  a  fact  that  streaky 
sputum  only  rarely  originates  in  the  i>nlmouary  parenchyma;  in  the  vast 
majority  it  comes  from  the  nose,  thnmt  and  especially  the  bronclu. 
West*  says  that  streaky  hemoptysis  is  far  infvre  frequent  in  bronchitis 
than  in  phthisis.  When  it  occurs  in  phthisis  it  is  generally  due  to  the 
same  cause,  viz.,  the  rupture  of  distended  capillaries  in  the  bronchial 
tulH's  as  the  result  of  violent  coughing;  but  when  the  tubes  are  the  seat 
of  tuberculous  ulceration,  Ijleeding  may  sometimes  take  place  from  the 
ulcerated  surface,  usually  in  small  amount  and  streaky,  but  occasion- 
ally in  larger  amount.  Individuals  suffering  from  chronic  rhino- 
pharj^n^al  and  subacute  tonsillar  inflammation  of  any  sort  at  times 

1  Diflcikies  of  the  Organs  of  Rc»pirutiuti.  I^iidou,  1909, 2, 3B1 . 
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expec'torate  bltMDd -streaker!  sputum.  This  occurs  largely  in  the  morn- 
ing; while  ''deariii^'  the  throat"  some  muens  is  exi>eetorate(l  shtnving 
streaks  of  hlood.  The  patient  is*  frightened,  and  with  a  view  of  eon- 
vinciiif^  himself,  liegins  to  c*oti|k^h  more  strongly,  finding  on  insf>eetiog 
the  material  that  it  really  does  contain  hhjod.  The  force  usetl  to  dis- 
lodge the  attached  secretions  may  he  responsible  for  the  streaLs  of 
blood  brought  out.  A  careful  examination  of  the  throat  may  not  show 
anything  suggestive  of  the  source  t»f  tlie  blood. 

tn  addition  to  rhinopharyngeal  inflammatory  prcicesses  there  are 
other  conditifms  of  the  throat  which  ma\'  produce  hemoptysis.  Among 
them  may  be  mentioned  certain  new  growths  of  the  larynx,  snch  as 
vascular  fihromas,  hemorrhagic  laryngitis,  etc.  In  several  cases  under 
my  eare  these  non-tul>er<.'ulous  conditions  proved  ti>  l>e  a  source  of  error. 

In  many  cases  with  a  history  of  streaky  sputum  a  diagnosis  can 
only  lie  arrived  at  by  careful  observation  of  the  patient  for  weeks,  after 
the  presence  or  absence  of  fever,  tachycanliat  anorexia  and  physical 
signs  in  the  cliest  are  diligently  studied.  Very  often  the  blood  is 
derived  from  congestion  iJi  chronic  pharjiigitis  with  a  sp^>ngy  mucous 
membrane,  or  from  dilated  or  varicose  bloodvessels  in  the  trachea,  or 
main  bronchi,  common  in  asthma  and  chronic  bronchitis.  Varicosities 
of  the  esophagus  are  also  said  to  Iw  quite  common.  These  ** esophageal 
piles"  may  cause  very  copious  hemorrhages.  Marjy  writers  have 
described  hemoptysis  due  to  varices  at  the  base  of  the  tongue  whicli  are 
visiljle  in  the  laryngeal  mirror.  The  veins  may  be  hirge  and  dilated  and 
tjften  extend  to  the  fold  of  the  epigli*ttis,  or  only  a  miml>er  of  blue  or 
dark  blue  s}>ecks  may  l>e  noted,  at  times  confluent,  greatly  resembling  a 
vascular  tumor.  These  are  \'ery  often  causes  of  hemoptysis.  They 
are  found  mostly  in  persons  l>etween  forty  and  fiftv'  years  *»f  age» 
es|)et  iall\'  ihost^*  who  show  stigmata  of  arterii>sclerosis  and  other  vari- 
cosities, as  on  the  tegs,  or  hemorrhoids. 

These  false  hemoptyses  have  l)ei*n  deserilwd  by  many  English 
physicians.  Williams'  sjieaks  of  persons  who,  without  any  sympttims 
(rf  lung  (irst*ase,  bring  up  quantities  of  bliHxl  and  recover  without 
[lermaneiit  c«mgh.  He  says  that  they  were  generally  midille-aged  and 
often  had  the  arcns  senilis.  Recovery  is  tlie  rule.  Several  cases  of 
this  class  come  within  the  writer^s  observation  annually.  Sir  Andrew 
(Hark^  also  describes  ** arthritic  hemoptysis"  occurring  in  eUlerly  per- 
sons free  from  ordinary  disease  of  the  heart  and  lungs;  a  form  of  hemop- 
tysis arising  out  uf  minute  structural  alteratitms  in  the  terminal  blm^il- 
vessels  of  the  lung.  These  \'ascular  changes  w*cur  in  persons  of  the 
arthritic  rliathesis,  resemble  the  vascular  alterations  found  in  osteo- 
arthritic  articulations,  and  are  themseh'es  of  an  arthritic  nature.  More 
recently  F.  de  Ilavitland  Hall''  attributed  these  hemorrhages  to  high 
vascular  tension.     Even  though  it  ocTurs  in  a  patient  who  has  had 

1  Piilnion&ry  C\imiuinpiioti.  London,  1887,  p.  135. 

>  Tr  Med.  ScM*.  of  London,  1880,  12,  9;  LBao«U  1889,  %  84a 

•  Laaeet.  1915,2,  32U. 
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phthisis,  this  form  of  hemoptysis  is  not  necessarily  due  to  a  recru- 
descence of  the  disease,  but  may  be  the  result  of  high  tension  with 
degenerate  vessels. 

At  times  persons  suffering  from  pulmonary  emphysema  expectorate 
blood-streaked  sputum,  especially  after  paroxysmal  cough.  In  rare 
instances  I  have  observed  emphysematous  subjects  expectorating  pure 
blood — as  much  as  an  ounce  or  two.  While  in  such  cases  we  always 
suspect  that  we  are  dealing  with  the  emphysematous  form  of  fibroid 
phthisis  (see  p.  422),  yet  I  have  seen  many  cases  in  which  subsequent 
observation,  for  a  long  period  of  time,  has  shown  conclusively  that 
no  active  tuberculosis  developed. 

Hemoptjrsis  during  Aeate  Respiratory  Diseases. — We  have  already 
mentioned  that  acute  rhinitis,  pharyngitis,  tonsillitis,  etc.,  may  be 
accompanied  by  the  expectoration  of  blood.  In  fact,  when  a  patient 
complains  of  hemoptysis  and  shows  signs  and  symptoms  of  an  acute 
affection  of  the  upper  respiratory  tract  the  chances  are  greatly  in  favor 
of  the  blood  being  derived  from  the  rhinopharynx  and  not  from  the 
lungs.  Moreover,  tuberculosis  never  begins  with  acute  coryza,  pharyn- 
gitis, or  tonsillitis. 

In  lobar  pneumonia  the  rusty  sputum  is  characteristic.  But  in  many 
cases  the  expectoration  of  pure,  bright  red  blood  is  observed.  In  bron- 
chopneumonia, hemoptysis  is  even  more  frequent,  and  during  the  recent 
epidemic  of  influenza  a  large  proportion  of  patients  in  whom  pneumonia 
complicated  tiie  process  had  more  or  less  profuse  hemorrhages.  The 
differentiation  is  made  by  the  history  of  the  case,  its  epidemic  occur- 
rence, the  symptomatology  which  is  characteristic  of  influenza,  and 
the  location  of  the  pulmonary  lesions. 

Hemoptsrsis  in  Pleurisy. — In  many  cases  of  pleurisy  w  ith  effusion  the 
onset  is  with  a  more  or  less  copious  pulmonary  hemorrhage.  I  have  met 
many  cases  in  which  after  the  bleeding  ceased  physical  examination 
revealed  an  effusion  into  the  pleura.  In  some  phthisis  developed  sub- 
sequently, but  others  remained  well  for  an  indefinite  time  after  the 
effusion  was  absorbed.  I  have  also  noted  that  this  is  more  likely  to 
occur  in  cases  of  interlobar  pleurisy,  first  described  by  Dieulafoy. 
There  may  be  blood-streaked  sputum,  and  at  times  abundant  hemop- 
tysis, which  may  recur  at  variable  intervals.  After  the  interlobar 
effusion  has  been  absorbed,  or  an  abscess  remains  after  an  interlobar 
empyema,  recurrent  attacks  of  hemoptysis  may  occur.  The  differen- 
tiation of  these  cases  from  tuberculosis  is  discussed  elsewhere  in  this 
book. 

Hemoptysis  in  Heart  Disease. — Blood-spitting  in  heart  disease  is 
often  treated  as  of  tuberculous  origin  with  disastrous  results.  Inas- 
much as  we  very  often  meet  with  cardiacs  who  are  emaciated,  cough, 
and  have  occasionally  mild  pyrexia,  the  diagnosis  of  tuberculosis  is 
at  times  made  erroneously.  It  is  in  fact  usually  supported  by  some 
physical  signs  in  the  chest,  because  cardiacs  may  show  defective 
resonance,  alteration  in  breath  sounds,  and  even  rales  over  an  apex. 
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or  otlitT  parts  of  the  chest  as  a  result  of  irifiirctioii,  peripheral  throm- 
bosis, or  l)nnvii  iiKhiratioii.  I  have  seen  eases  of  or^aiiie  heart  (liseane 
treated  in  tnlKTeulosis  elinies  ami  day  eainps  in  New  Yi*rk  City  for 
months.  In  iiifarctitni  the  expei'toratcfl  hlinid  may  Ih*  bright  red» 
and  very  copious  in  rare  rases,  bnt  in  mitral  ilisease  small,  iiolid.  pnrple 
or  I)!aek  liunps,  which  sink  in  water,  are  nsnally  hrouf^ht  up.  They  are 
derived  from  ruptured  caj>illarics  in  the  walls  of  air  tells,  where  they 
remain  for  some  time  before  they  are  expectoratefb  The  experienc*ed 
eye  can  generally  distinguish  them. 

According  to  Trederiek  W.  IVice,'  mitral  stenosis  is  probably  the 
next  most  frequent  cause  of  he*ujoi>tysis  to  ]>ulmonary  tul>ereulosis» 
and  a  eonunon  source  of  err*»r»  Among  3444  cases  of  hemoptysis  in 
the  Ma,ssachusetts  General  Hospital,  U.  Cabot*  found  that  in  1177, 
or  over  'A4  per  cent,  the  hliMnling  was  due  to  mitral  disease.  Perhaps 
the  heart  is  not  examined  at  all,  t»r  if  it  be  examined  it  is  by  no  means 
rare  for  the  chara(*teristie  nuirnuir  to  l)e  absent.  Furthermore,  liecause 
there  are  fretpiently  apical  signs,  as  has  already  Ir^^u  indicatetl,  phthisis 
is  often  diat^ntJtied.  In  several  cases  I  was  nearly  trapped  by  this 
similarity  lyf  mitral  disc^ase  t(j  phthisis,  but  noting  some  irregularity  in 
the  heart-heat,  I  investigated  further  and  diagnosed  mitral  stenosis. 
It  must  always  be  renieinbere*!  that  while  active  phthisis  is  n(»t  alttn 
gethcr  excluded  w  ith  heart  disease,  yet  it  is  extremely  rare,  especially 
in  mitral  stenosis. 

In  aftfvri/*'*m  of  the  aorfn  the  end  t)ften  comes  through  a  rupture  of  the 
sae  and  fatal  hemi>rrhage  occurs.  But  in  many  eases  streaky  sputum 
is  seen  ft>r  weeks,  or  even  for  mt>nths,  l>efore  the  fatal  hemorrhage 
finally  kills.  I  have  seen  several  cases  in  which  pressure  exerted  by 
the  aneurysm  on  the  lung,  or  on  a  Ijrcjiichus,  produced  signs  simulating 
an  apical  lesion,  and  it  is  not  exceiHlingly  rare  to  hnd  that  teases 
admittcfl  to  and  kept  for  months  in  sanat(*riums  are  found  suH'ering 
altogether  from  aneur>'sm  of  the  aorta. 

In  ptilmonari/  Infarction  hemorrhage  is  the  rule.  Mistakes  of  con- 
fnunding  these  (*ases  with  tuberculosis  may  be  avoitled  by  a  careful 
cimsideration  of  the  history  i*f  the  patient,  an  exaniiiiation  f>f  the 
peripheral  veins,  the  heart,  etc.  Still,  many  of  these  patients  are  often 
treateil  for  tutierculosis  because  o(  the  hemorrhage  (see  p.  552). 

Hemoptysis  in  Bronchiectasis,  Syphilis,  and  Cancer  of  the  LimfS.^-In 
l»r<nichic(tasis  Ijlecding  is  not  uncouimon,  and  1  have  st^?n  rojiions 
henuHTluiges  tlue  to  this  cause.  The  l>loo<l  is  derived  either  frtJin  tlilate<l 
and  cnngcstetl  IjIoikI vessels  in  tlic  proliferated  muc^ais  membrane, 
or  from  inflammatory  changes  in  the  mucosa,  or  from  small  erfuleil 
aneurysms  in  the  walls  of  hronchiectatic  cavities,  similar  to  thi^sc 
found  in  tuhercul^ius  excavations.  As  a  rule,  it  is  encountered  in  cilrler 
persons,  but  recently,  since  bnmchiectasis  has  l)ecome  quite  common 
as  a  sequel  of  inHnenzal  bronchopneumonia,  we  find  hemoptysis  due 

t  BHtUh  Med  Jour..  1012,  I,  2bi7. 
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to  this  cause  among  younger  persons  wry  frequently*  During  the 
liemorrhage  the  f!iagn*>sLs  may  l»e  diffieuh,  thniigli  a  careful  history 
clears  up  the  case.  In  syphilis  of  the  lungs,  hemoptysis  of  Viirious 
degrees  has  been  encounterefl. 

Hemoptysis  often  (X'curs  in  cases  of  cancer  of  the  hiug,  and  is  at  times 
a  sourtT  of  error  in  tliagnosis.  In  the  early  stages  of  cancer  of  the  lung 
the  symptoms  may  simulate  those  of  tuhercuk>sis  very  closely.  The 
bleeding,  if  it  does  m^cur,  is  usually  very  obstinate;  the  patient  keepjs 
on  expectorating  dark  clots  of  blofMb  Pure,  bright  blood  is  rare  at 
this  stage.  The  difl'erential  diagnosis  is  discussed  in  its  pro|>er  place 
(see  p.  547).  In  advanwd  cancer  of  the  lung  there  may  iKrur  copious 
pulmonary  hemorrhages. 

CJHher  pulmonary'  diseases  which  may  cause  hemoptysis  are  fibrinous 
bronchitis,  some  cases  of  gangrene  of  the  lung,  echinococcus.  pulmonary 
spir<K*hetosis,  aurl  actinomycosis  of  the  lungs.  The  diflercntial  <liag- 
nosis  is  fliscussi^d  in  Thaptcr  XW'IIL 

Hemorrh^es  from  the  Esophag:us. — \'arictjsities  of  the  esophagus, 
"esopliageal  piles/*  have  already  been  mentioned  as  liable  to  cause 
hemorrhages  which  closely  simulate  [)nlmonary  hemojvtysis.  In  one 
east^  imdcr  my  observation  the  hleetling  was  co[jions,  almost  threaten- 
ing, and  a  fliagnosis  could  not  l>e  made  for  some  time.  There  have  l>ecn 
reported  cases  in  which  the  mucoos  membrane  of  the  gullet  was  covered 
by  enlarged,  dilated,  and  tf^rtuons  veins.  It  is  mostly  found  in  persons 
suffering  from  cirrhosis  r)f  the  liver.  But  it  may  **ccur  in  th**se  wlio  have 
no  hepatit*  trouble.  Patients  suHering  from  cancer  of  the  esophagus 
also  may  bring  up  I>lood  with  their  expectoration;  in  the  aclvaneed 
stages  of  the  disease  tlie  bleeding  may  be  copious.  The  neoplasm  may 
extend  to,  and  perforate  a  bronchus,  and  the  biood  may  thus  l>e  brought 
out  through  the  trachea  and  larynx.  The  diagnosis  should  otl'er  no 
diffieidties  to  those  who  carefully  examine  their  patients. 

Menstrual  Hemoptysis. — Phthisical  \\omen,  if  they  are  to  have 
hemoptysis  at  all,  are  tjiore  a  [it  to  have  it  during  the  menstrual  period. 
It  has  been  obser\'eil  that  during  nienstruation  there  is  usually  an 
increased  blood-pressure  and  congestitin  of  the  laryngeal  mucous 
membrane,  and  some  state  that  active  periodical  hyperemia  of  the 
lungs  occoirs  at  that  time  and  this  wouhl  favi>r  extravasation  of  blt>od, 
especially  In  the  affected  area.  According  to  Maeht^  these  jieriodical 
hemorrhages,  which  may  he  \'er\'  slight  or  profuse,  may  i>ersist  after 
the  patient  has  improved  in  health  and  the  tul>ereutnus  process  bee* unes 
arrested.  Periodic  hemorrhages  in  consumptives  at  the  time  of 
menstruation  may  take  place  from  other  organs  than  the  lungs.  Thus, 
Wilson  and  Newman  have  reported  such  heu^orrlmges  from  the  trar^iea 
and  upj>er  respiratory  passages.  Macht  also  reports  a  rather  inter- 
esting case  of  a  woman  with  ()uhni>nary  tul)erculosis  with  intestinal 
ci^mpHcations — ulcer  in  the  bowels^who  regularly  had  severe  hemor- 
rhages from  her  intestines  at  her  i>eriods. 

4  Am.  Jour.  Med.  Sd.,  1910,  X40,  835. 
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Vicarious  menstniatwny  which  is  very  rare,  appears  to  be  due  in 
most  cases  to  tuberculosis.  But  in  evaluating  vicarious  menstruation 
it  must  be  borne  in  mind  that  amenorrhea  is  very  frequent  in  phthisis, 
and  in  this  disease  hemoptysis  is  frequent;  it  is  therefore  not  surprising 
that  hemoptysis  should  occasionally  occur  while  the  mehstrual  flow 
has  been  delayed  or  suppressed. 

Hemoptysis  is  apt  to  occur  in  pregnant  tuberculous  women  periodi- 
cally almost  to  an  extent  as  to  suggest  that  it  is  vicarious  in  character. 
On  the  other  hand,  non-tuberculous  pregnant  women  have  hemoptysis 
at  times,  especially  if  they  cough  severely  for  any  reason.  Many  cases 
of  this  sort  have  come  under  my  observation.  After  childbirth  they 
usually  cease  bleeding  if  they  are  not  tuberculous.  The  diagnosis  in 
these  cases  is  very  difficult  at  times  because  incipient  phthisis  often 
improves  during  pregnancy  and  is  thus  liable  to  lead  to  a  false  sense  of 
security.  A  careful  examination  of  the  chest  and  several  microscopic 
examinations  of  the  sputum  will,  however,  clear  up  the  case  in  most 
instances. 

Several  authors  have  also  reported  hemoptysis  in  women  during 
lactation;  soon  after  the  infant  is  weaned,  they  stop  expectorating 
blood.    The  causes  of  these  hemoptyses  are  obscure. 

Hemoptjrais  of  Nervous  Origin. — In  hysterical  individuals,  especially 
women,  we  at  times  observe  symptoms  of  incipient  phthisis,  including 
hemoptysis,  but  repeated  physical  examinations  do  not  disclose  any 
pathological  changes  in  the  lungs.  Physicians  of  former  generations 
have  therefore  spoken  of  "hysterical  hemoptysis."  In  most  of  these 
cases  we  find  that  the  blood  is  derived  from  the  gums,  or  from  the 
throat,  brought  out  by  violent  cough.  In  their  eflForts  to  excite  sym- 
pathy they  are  even  apt  to  produce  bleeding  mechanically  by  injuring 
the  buccal  mucous  membrane.  When  with  this  there  is  also  cough, 
dyspnea,  pain  in  the  chest,  and  even  fever,  symptoms  commonly  found 
in  hysterical  subjects  looking  for  sympathy,  the  diagnosis  is  at  times 
very  difficult.  Ilowever,  in  addition  to  the  absence  of  signs  of  a  lung 
lesion,  there  are  found  positive  stigmata  of  hysteria.  On  the  other 
hand,  the  fact  must  not  be  lost  sight  of  that  hysterical  individuals  may 
become  tuberculous,  and  that  tuberculous  individuals  are  often  mani- 
festing symptoms  of  hysteria.  Indeed,  some  patients  who  have  had 
one  or  more  attacks  of  hemoptysis  become  obsessed  with  the  fear  for 
blood  and  consider  themselves  the  most  unfortunate  among  tuberculous 
patients.  When  told  by  the  physician  that  their  disease  is  progressing 
rather  favorably,  they  often  retort,  "Why,  doctor,  I  am  a  hemorrhage 
case.'*  This  is  mostly  seen  in  patients  who  have  spent  some  time  in 
sanatoriums  and  have  either  bled  themselves,  or  observed  copious, 
perhaps  fatal  hemorrhages  in  other  patients.  They  constantly  watch 
their  expectoration  for  blood  and  may,  during  a  fit  of  cough  during 
the  night,  rise,  light  up  the  room  and  carefully  inspect  the  sputum 
brought  out  w  ith  a  view  of  finding  a  speck  of  blood.  This  fear  for  bleed- 
ing, which  one  author  has  called  heviophobia,  may  dominate  the  entire 
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clinical  picture,  and  it  is  at  times  difficult  to  manage  this  class  of 
patients. 

In  certain  diseases  of  the  central,  as  well  as  the  peripheral  nervous 
system,  hemoptysis  may  occur.  Thus,  in  some  cases  of  locomotor 
ataxia,  cerebral  hemorrhage,  etc.,  hemoptysis  is  at  times  observed, 
though  a  careful  examination  of  the  chest  fails  to  reveal  signs  of 
a  puhnonary  lesion.  In  some  cases  of  epilepsy  also  it  has  been 
observed  that  the  patients  expectorate  blood  after  a  paroxysm.  In 
these  cases  the  blood  may  be  derived  from  the  tongue,  which  was 
injured  by  the  teeth.  It  has,  however,  been  shown  that  disturbances 
in  the  central  nervous  system  may  result  in  hemoptysis.  Experiments 
by  Brown-S6quard  demonstrated  that  after  injuries  to  the  pons  Varolii 
there  were  extravasations  of  blood  into  the  lung  tissue.  Francois-Frank 
found  that  strong  irritations  of  the  peripheral  nerves  may  result  in 
bleeding  from  the  lungs.  Lichtheim,  Claude  Bernard,  Longet,  and 
other  physiologists  have  confirmed  these  experimental  findings. 

It  must,  however,  not  be  rashly  concluded  that  tabetics  who  expec- 
torate blood  are  not  tuberculous.  In  most  cases  that  came  under  my 
observation  the  tuberculous  lesions  were  localized,  or  positive  sputum 
was  obtained.  But  it  appears  to  the  wTiter  that  the  lung  lesions  are 
usually  quiescent;  active  and  progressive  phthisis  is  rare  in  tabetics, 
perhaps  because  of  the  syphilitic  substratum.  In  rare  cases  hemop- 
tysis in  tabetics  was  found  to  be  distinctly  non-tuberculous  in  character. 

Hemoptjrsis  of  Unkziown  Orifin. — ^We  have  already  mentioned  that 
every  physician  of  experience  has  met  with  cases  of  hemoptysis  showing 
no  symptoms  or  signs  of  any  disease  to  account  for  the  bleeding.  Very 
frequently  we  are  consulted  by  patients  in  whom  the  most  painstaking 
examination  and  clinical  observation  extending  over  a  long  period  of 
time  reveal  no  cause  for  the  pulmonary  hemorrhage.  They  remain 
healthy  indefinitely.  In  some  the  hemorrhages  are  recurring  at  irreg- 
ular intervals,  and  at  times  the  amount  of  blood  brought  out  may  be 
considerable.  The  patient  after  losing  considerable  blood  remains 
anemic  for  some  time,  but  soon  recuperates,  and  feels  well  indefinitely. 
Various  suggestions  may  be  made  as  to  the  origin  of  the  bleeding,  but 
none  can  be  proved  to  the  satisfaction  of  those  who  are  competent  to 
pass  an  opinion.  Those  who  consider  these  pulmonary  hemorrhages  as 
of  the  same  diagnostic  significance  as  epistaxis  are  as  safe  in  their 
assertions  as  those  who  are  more  explicit  and  careful  in  their  diag- 
nostic utterances. 

I  have  met  with  several  of  this  type  of  cases  treated  as  tuberculous, 
kept  in  sanatoriums,  or  banished  to  distant  climes.  But  they  never 
developed  symptoms  of  active  pulmonary  phthisis.  Emanuel  Libman 
and  Reuben  Ottenberg  speak  of  hereditary  hemoptysis.  They  have 
observed  a  case  in  which  for  four  generations  more  or  less  copious 
hemorrhages  from  the  lungs  occurred  at  irregular  intervals,  and  in  no 
instance  has  phthisis  developed.  Similarly  epistaxis  is  occasionally 
seen  to  run  in  families.    With  hemoptysis,  however,  there  is  always 


2m 


fIE}fnpTVSlS 


iliiii^er  tliat  tlit*  patirnt  will  !>c  [jninoTinfTd  nffprtrd  with  hereditary 
tytxTcukisis  and  treaterl  as  such,  though  in  fact  it  is  of  no  more  sig- 
nificance than  a  no^e  blet?cL 

Sonic  of  these  heriKiptyses  of  unknown  origin  may  he  due  to  nh*>rtive 
tn  I  KTt  uli  isis  (sec  | ) .  11 1) .  In  others  t  he\'  a  re  c  1  ue  t  o  I  m  i  ri<  -l  liectasis  \\h  ich 
is  not  easily  tliagiiosticated.  In  one  rase  under  niy  observation  fnr 
eight  years  tulKTculosis  was  diagnosticated  ant!  institutional  treatnjent 
instituted;  then  other  conditions  were  accused,  lait  finally  \\c  made 
up  rinr  niiuds  that  it  is  due  to  multiple  hronclncctatic  cavities.  The 
lileeding  in  this  ciuse  occurs  at  irregular  intervals,  is  nearly  always 
cf»pi*His  and  even  threatening:,  the  patient  remaining  exsanguinated, 
but  soon  ret  nperates.  It  seems  that  phlebotomy  prevents  the  hemor- 
rhage in  this  patient,  or  at  least  luitigates  its  severity. 

LoeaHzation  of  the  Source  of  the  Hemorrhage.  Heretofore  the  detcr- 
miuatic»n  of  the  side  of  the  chest  in  which  the  blet^iling  takes  plaee 
was  merely  of  academic  interest,  because  it  made  very  little  ditfereuce 
ou  which  side  the  ice-bag»  which  has  been  traditionally  used  in  the 
treatment  of  this  symptom,  was  apy>lied.  Hut  recently,  since  we  found 
that  an  artificial  pnemnoth(jrax  may  stop  a  copious  heuuirrhage  after 
everything  else  has  failed^  it  is  of  practical  importance  tt>  localize  the 
bk>t*ding-point. 

In  cases  which  have  been  under  ol)servation  for  some  time,  and  it 
is  kiumii  that  the  lesion  is  unihitcrab  the  |)rolilem  may  he  simple, 
inasnmch  as  profuse  bkixliug  nsnally  impiics  a  cavitary  lesion.  Hut  in 
luiateral  eases  it  is  difiicult,  often  imj>ossihk\  in  determine  positively 
which  lung  is  bleeding.  Percussion  must  not  Ir*  iloue  for  fear  of  in* 
creasing  the  bleeding,  and  auscnitatiou  may  Ik*  of  service  in  showing 
a  liniitetl  area  nf  mc*ist,  consonating  rales,  and  fierliaps  amplu^ric 
lireath  sounds.  Hut  it  is  a  notewiirthy  fact,  which  nmst  never  be  Itjst 
sight  of,  that  during  profuse  hemorrhage  the  bli>o*l  may  Ik*  aspirated 
int(j  the  non-bltTfliiig  iuug  an<l  pnMluce  all  sorts  (*f  rales.  It  is  thert*- 
ff»re,  at  times,  imp4issib!c  to  ilccidc  positively  whieh  lung  is  liletMliug. 

In  rare  instanees  we  hear  murmurs,  syuchnHums  w  ith  the  lieart-beut, 
over  the  site  of  excavations,  (lerhardt  found  that  these  murnmrs 
originate  in  arteries  which  traverse  tlie  walls  of  cavities  and  he  verified 
his  obsiTvations  at  the  autopsy  table,  1  n  several  cases  t his  ] >hcnomenon 
was  nlistTveil  by  inc.  the  murmur  was  aiuliljle  l>clo\s  the  clavicle,  and 
over  the  Siime  area  were  most  of  the  classical  signs  uf  ]>uimonary 
excavation.  Thet«  patients  are  apt  to  blet»d  copiously,  and  they  often 
su<*cumi>  to  a  sharp  hemorrhage.  Here  we  know  that  the  source  of 
the  bleeding  is  the  Ivrauch  f»f  the  imhnonary  arterv'  which  traverses 
the  cavit\,  aial  operative  treatment  (an  artificial  pncumothi^rax)  may 
be  attempted  when  a  lieinorrhage  cannot  lie  controlled  otherwise. 
Hut  these  cases  are  rare  and  in  the  average  case  we  cannot  say  with 
any  degree  of  lertainty  that  the  bleerling  vessel  is  hKiited  in  a  super- 
ficially recH>giu'/cd  excavation,  i\n*\  ntJt  in  another  c*ne,  either  l(M"ated 
ilrejitT,  or  altogether  in  the  other  half  (»f  the  chest.    I  have  re|Kmtedly 
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seen  cases  io  whiVh  after  a  eopioiis  heioorrlia^e  the  more  affeeted  side 
reTiiained  unalterefl,  while  in  tlie  uiiafreeteil  hin^  si|^iis  i4  a  new  lesion 
appeared. 

Aee^jfrling  to  Strieker,^  the  hleeriin^  eonies  from  an  enMletl  vessel 
I  when  it  ix'curs  suddenly  during  tlie  course  of  aeute  and  j>rogressive 
[phthisis,  while  in  chronic  cavitary  phthisis  it  is  usually  derived  from 
in  aneurysHial  dilatation  of  a  vessel,  llepeated  hemorrhages  aeconi- 
tpanied  by  fever  pt>int  to  [>rifgressive  decay  uf  the  att'ectcd  area  in  the 
■Jung,  Hemoptysis  in  the  advani*ed  stages  tif  plithisis  is  derived  from 
:led  arteries,  and  for  this  reason  the  prognosis  is  less  favorable 
ID  hemoptysis  in  incipient  cases  or  In  initial  hemorrhages,  which 
fare,  as  a  rule,  oi  venous  origin. 

Differential  Diagnosis. — hi  ^-ases  of  initial  hemoptysis  it  is  impera- 

Itive  to  ascertain  %\hether  the  bloorl   is  fieri ved  from  a  tuberculous 

[lesion  or  is  due  to  some  other  cause.    It  mttat  ueviT  be  hd  dght  of  that 

hemoptysis  mny  be  a  symptom  of  every  dheajfe  of  the  upper  and  lower 

Irespiratory  tracts,  tnherruh/u.t  oif  itcll  uj*  otbera.    Careful  examination  of 

I'the  nose  and  throat  niay  reveal  that  it  is  altogether  due  to  congestion  or 

fcrarieosity  of  the  mucous  rneinbranes  of  the  up^x^r  respiratory  tract,  as 

IS  already  been  mentioned.    When  the  sanguineous  fluid  expectorated 

is  uniformly  liright  red  and  watery,  it  is,  in  all  probability,  derived  from 

Lthe  mouth,    hi  case  no  symptoms  or  signs  of  a  pulmonary  lesion  are 

■discovered,  and  the  bk\Hling  cannot  be  ascribed  to  a  non-tubcrcidous 

condition,  tlie  heart  is  normal,  and  there  is  no  history  of  an  injury,  tiie 

patient  is  to  he  placed  onder  prolonged  observation  before  deciding 

that  he  is  not  tuberculous.    But  it  must  always  he  borne  in  miml  tliat 

nere,  Hreaks  in  the  .sputum  ftnty  be  dne  to  munif  caitfte.s  other  than  tttber- 

^tiilosis  of  the  lungs,  and  a  diagnmiJi  of  phthhijx  ^hotdd  not  be  made  became 

fff  their  presence  alone. 

In  copious  hemorrhage,   when  it  is  not  feasible  to  examine  the 

patient's  chest  carefully,  it  is  often  difficult  to  decide  whether  the 

jleeding  is  due  to  a  tuhercuhais  lesion,  a  i>ronchiectiitic  ravity,  pul- 

'iuonary  syphilis  or,  in  rare  cases,  whetlier  it  is  not  altogether  hema- 

ttmejn'jf.     The    last-mentioned    condition    may   simulate    hemoptysis 

•  because  the  |)atient  may  ha\'e  aspiraterl  the  l)lrH>d  into  the  respiratory 

ppassages  an*l  tht-n  expectorated  it;  while  in  hemoptysis  the  blood  may 

lie  swallowed  aiul  then  viinuted.     It  may  then  greatly  simulate  bloofl 

derived   from   the  stomach,   viz..   lilack  or  cliocolateH'oloreth   thick 

lumps  or  clots,  mixed  with  the  ctmtents  t>f  the  stomach,  and  the  stools 

^tntSLV  subsequently  show  evidences  of  lj|<MHb     I  have  met  with  cases 

which  the  diagnosis  coidd  not  be  made  immediately,  and  1  have 

?n  several  tuberculous  patients  in  whtun  ulcer  of  the  stomach  was 

jagnc»sefl  anfl  they  were  i^peratcfl  upon.    We  may.  Imnvever,  be  guided 

>y  the  following  points:   In  hcmof)tysis  the  blood  is,  as  a  rnle^  coughed 

up,  bright  refi,  frothy  and  mixed  with  sputum.    It  is  also  alkaline  and 

*  Nothnagel's  Huudbuch  d.  spet.  Patliol.^  14,  7. 
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does  not  clot.  But  many  patients  s\\allo\v  the  blood  and  then  vomit 
it  out;  it  is  then  atid  in  reaetioo.  Aiisenltatinn  may  reveal  ralei^  in 
3ome  part  of  the  client,  and  a  careful  history  w  ill  sliow  that  the  patient 
has  been  eoii^hia^,  exi>eetoratin^»  etc.,  fcjr  a  lon^  time,  while  in  cases 
of  hemateniesis  the  history  points  to  tiistnrbanees  in  the  ^'astrie  fnnt^ 
tions,  and  physical  signs  may  be  discovered  in  the  abdtJinen*  In  Afmo//- 
tysw  we  inmirmbly  tJhferN'  that  after  the  ceftmiHtfn  of  art  he  bleeding  the 
paimti  keeps  on  eanghing  and  expectorating  eloUed  blood  for  several  dai^s^ 
which  i*  never  ftbserved  in  hemateine,n.s\  Bnt  when  the  hemorrhage  from 
either  source  is  brisk  and  copious,  and  there  is  no  hist*)ry,  the  points 
just  enumerated  are  often  of  little  or  no  value,  Wcause  tjie  bl<xKl  is 
bright  re«I,  alkaline,  an*I  not  mixe<l  with  either  sputum  or  gastric  con- 
tents. However,  such  profuse  hemorrhages  are,  as  a  rule,  seen  in 
advanced  consuin]>tives  in  whom  tliere  are  always  to  Ik*  noted  the 
stigmata  of  tuberculosis. 

In  eases  in  which  the  diagnosis  has  not  been  pre\iousty  established, 
bleeding  from  the  deeper  respiratory  passages  may.  in  rare  instances, 
lie  diflicult  of  dilferentiation  as  to  whether  it  is  derived  fri>m  a  tiiber- 
cultms  lesion  or  frtan  a  Immehierfalie  eaviti^.  I  ha\  e  bc^n  guided  by  the 
pulse  and  temperature  of  the  patient  -when  these  are  normal,  and  the 
general  condition  of  the  patient  is  gotxl,  the  chances  are  that  there  is 
a  bronchiectatic  cavity,  especially  in  persons  over  forty-five  years  of 
age.  When  physical  examinatitm  shows  that  the  lesion  is  Irwalizcd  in 
a  Icjwer  IcjIm^,  while  the  apices  are  frcM*  from  pathological  changes,  the 
disease  is  almost  invariably  non-tuberculous  bronchiectasis,  pulmonary 
abscess,  gangrene,  etc.  In  older  jTersims  with  arteriosclentsis  the 
so-called  ** arthritic  diathesis"  is  to  be  thought  of.  I'sually  a  careful 
history  clears  up  the  diagnosis,  while  in  rare  liunhTline  cases  we  should 
reserve  our  t)})inion  until  the  hemorrhage  ct^ases  and  a  careful  exami- 
nation of  the  patient  is  feasible. 

In  addition  to  tul>tTculosis  the  following  nmditions  are  liable  to 
cause  pnlmonary  hemorrhage:  Cardiac  disease,  aneurysm  of  the  aorta, 
hemti[jhiha,  broncliiectasis,  syphilis,  abscess,  and  gangrene  of  the  lung, 
certain  acute  specific  fevers,  pneunifmia,  ei>idenuc  influenza,  su|>pu- 
rative  processes  in  the  mediastinum,  foreign  iKjdies  in  the  bronchi, 
injuries  to  the  chest,  paroxysms  of  jMTtnssis,  eclnnoc*x*cus,  cancer, 
actinomycosis,  aspergillosis,  hydatid,  !>ronchopuhnonary  spirochetosis, 
diMoma  pnlnHniale  lerMrrmauni,  and  pneumokoniosis. 

Pro^ostic  Sipdficanee  of  Hemoptysis. —Patients,  almost  without 
exception,  overestinuite  the  significance  of  hemoptysis  and  are  more 
terrifie<l  at  the  ap]:>earance  of  a  speck  of  bltHMl  in  their  sputum  than 
by  any  other  symptom  or  comphcation  of  phthisis,  excej>ting  |*erhaps 
pneumothorax.  It  is  for  this  reason  that  iiiitial  hemo]>tysis  has  bet^n 
describtHJ  by  S4»me  authc^rs  as  a  salutiiry  phenomenon,  bet^aust^  it  draws 
the  attention  of  the  patient  to  the  CMUnliti*ai  of  his  lungs  >\hicb  he  may 
have  otiierw  ise  neglected.  In  fact,  I  liavc  know  n  casi*s  in  which  liemo|H 
tysis  was  aetually  life-saving  for  just  this  reason  in  patients  v,l\o  had 


I 


DEATHS  DUE  TO  PULMONARY  HEMORRHAGES  253 

coughed  for  months,  and  presented  other  symptoms  of  phthisis,  all  of 
which  they  considered  a  trifling  affair,  when,  like  the  climax  of  a  slowly 
developing  drama,  hemoptysis  made  its  appearance,  opening  their  eyes, 
or  even  those  of  their  physicians,  so  that  proper  treatment  was 
instituted. 

A  hemorrhage  may  prove  fatal  immediately  or  within  a  few  days 
of  its  appearance;  or,  if  the  patient  survives  it,  it  may  have  an  influ- 
ence on  the  course  of  the  disease. 

Prognosis  in  Initial  Taberculoos  Hemoptysis.— We  have  already 
mentioned  that  in  many  cases  pulmonary  hemorrhage,  even  when  due 
to  tuberculous  lesions,  is  not  necessarily  followed  by  symptoms  of 
phthisis.  Every  physician  has  among  his  clientele  patients  who 
coughed  out  more  or  less  blood  years  ago  but  have  never  suffered  from 
any  obvious  disease  of  the  lungs.  "Outspoken  tuberculosis  does  not 
necessarily  follow  hemoptysis,"  says  Frederick  T.  Lord,^  "  which  may 
occur  in  patients  with  apparent  good  health  and  sound  lungs.  In  1768, 
Goethe,  at  the  age  of  nineteen  years,  and  then  a  student  at  Leipzig, 
had  an  attack  as  follows:  'One  night  I  waked  with  a  severe  hemoptysis 
and  had  enough  strength  and  presence  of  mind  to  wake  my  room-mate 
.  .  .  for  several  days  I  wavered  between  life  and  death.'  For  some 
months  he  thought  he  had  pulmonary  tuberculosis  and  must  die  young. 
At  the  age  of  eighty-two  years  he  had  hemoptysis  again  and  died  at 
the  age  of  eighty-three  years.  His  long  and  active  life  may  serve  as 
a  comforting  example  to  those  who  need  encouragement.  At  the  age 
of  twenty-three  or  twenty-four  years,  Rousseau  expectorated  blood 
and  gave  up  his  work  as  a  teacher  of  singing.  He  died  at  the  age  of 
sixty-six."  A  fatal  issue  in  initial  hemoptysis  is  extremely  rare.  I 
have  never  seen  one. 

Proportions  of  Deaths  Due  to  Pnhnonary  Hemorrhages. — When  profuse, 
the  patient  may  be  exsanguinated  and  succumb  to  cerebral  anemia, 
or  the  blood  may  overflow  the  bronchial  tree  and  suffocate  him, 
especially  when  it  occurs  suddenly  while  the  patient  is  asleep.  While 
tlus  outcome  is  seen  now  and  then,  it  is  a  very  rare  occurrence.  Ix)uis 
had  but  3  fatal  cases  in  300  consumptives;  Williams  4  out  of  198 
fatal  cases;  Wilson  Fox  4  out  of  101 ;  Moeller  saw  only  1  fatal  hemop- 
tysis during  fifteen  years'  experience  with  consumptives;  Wolff  reports 
a  lethal  outcome  3  times  among  1200  tuberculous  patients  (0.25 
per  cent);  Winsch  1  among  200  (0.5  per  cent);  Thue,  13  times  among 
975  patients  (1.6  per  cent);  Sorgo  14  deaths  among  5800  consumptives 
(2.4  per  cent)  and  among  2.16  per  cent  of  his  patients  subject  to  hemop- 
tysis. McCarthy  reports  that  at  the  Boston  Consumption  Hospital 
400  deaths  occurred  during  a  period  of  two  years,  only  7  of  which  were 
due  to  hemorrhage.  Lord  reports  that  death  as  an  immediate  result 
of  bleeding  occurred  in  only  1  of  76  patients  with  hemoptysis  at  the 
Channing  Home,  and  2  of  142  at  the  Massachusetts  General  Hosital. 

^  Diaeaaes  of  the  BroDchi,  Lungs  and  Pleura,  Philadelphia.  1915.  p.  360. 
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Death  as  a  consequence  of  extension  of  pulmonary  infection  fur  which 
the  l»cint>rrhajt^c  was  responsihle,  occurred  in  1  case  at  tlie  ('banning 
Home,  aiifi  t>  (jther  cases  at  the  Massachusetts  General  IIt>spitaL 

Wilhams  rep<>rts  that  in  KXH)  cases,  inchiHing  63  fatal  ones  where 
tlie  patients  ha<l  hemoptyses  of  one  rmnc^  and  iipvvartl  on  one  or  more 
occasioMS,  tlie  average  duration  was  seven  years  and  six  nifHitlis;  an 
average  dilFering  only  by  a  few  months  from  that  of  the  total  deaths. 
In  2«WJ  living  cases  of  similarly  extensive  hemoptysis,  the  average  was 
eight  years  and  three  months — about  the  same  as  that  of  the  living 
ca^es  generally,  "  It  is  only  in  the  far-advam^d  stages  that  it  is  likely 
to  curtail  the  <luration  of  the  disease.  In  early  cases  hetn<iptysis  is 
comparatively  unimportant/'  conchiiies  Williams,  When  ur  sai/  that 
hardlii  otte  out  of  a  thoihwnd  deatJhs  dtie  to  tuberctflafis  h  am^wd  dircditf 
hi  lwmorrhagi\  ur  are  as  near  the  true  figure  a.t  pasitible:  hardly  2  per 
cent  tif  fuhrmilou.^  pntlrut,'^  udut  bleed  .suvrumh  to  fhh  tierident. 

Influence  af  Hen[ioptrsi3  on  the  Course  of  Phthisis. — Tlie  influence  (if 
hemorrliagc  on  the  course  of  the  disease  is  misunderstoiHl  by  the 
average  patient  and  often  overestimated  by  tlie  physician.  It  may  Ix* 
said  that  so  long  as  it  does  not  prove  fatal  immediately,  and  this  is 
rare,  as  we  have  just  shown,  it  has  no  eifeet  on  the  patient  nor  <in  the 
disease.  Many  older  writers  have  statt^l  that  it  often  has  a  rather 
salutary  etfecl:,  aufl  not  alt(>gether  without  reasiui,  as  is  provetl  by  the 
course  of  many  eases  subse<|uent  to  hemorrhages.  Lebert,  Flint. 
Wilson  Fox,  and  others  state  that  hemorrhages  may  protluce  a  sense 
of  relief,  and  cough  and  exi>ectoration  previously  existing  may  tem- 
porarily disap[)ear.  Williams  says:  **To  many  patients  its  occurrence 
seems  beneficial  rather  than  otherwise,  ft»r  the  congestion  is  thus 
relieved  and  tlie  system  not  materially  weakcnet!  liy  the  loss  of  bk»od/' 
/  liave  seen  many  vases  in  whara  the  disease  tt^ok  a  (urn  for  the  better^ 
soon  after  a  more  or  less  profuse  hemorrhmje,  and  others  in  whirh  the 
contjh^  nmtrejiia^  pains  in  the  chest,  efe.,  were  ameliorated  or  disappeared 
after  this  accident,  W'e  know  that  slight  abstractio!i  of  blood  is  often 
beneficial  inasmuch  as  it  stimulates  the  bkiod-forming  organs  to  prtwluee 
more  bloiKl  cells. 

The  fear,  formerly  eiitertaineib  that  the  blood,  s]>reading  all  o\'er 
the  bronchial  tret\  is  apt  to  inoculate  new  areas  and  produce  new  lesions 
in  liitlierto  unairected  parts  of  the  lung  is  now  known  to  be  without 
Simnd  foundation,  bw^ause  reinfection  is  difficult  or  even  inipossilile 
in  tlu*  vast  majr»rity  of  cases.  To  be  sure,  we  find  that  the  bronchi 
nmtain  blood  while  auscultating  a  patient  during,  or  iunuediately 
after,  a  hemorrhage,  but  this  is  usually  transitory,  disappearing  by 
absorption  or  expectoration  within  a  few  davs  after  the  bleeding 
ceases,  and  the  original  pulmonary  lesitju,  if  not  progressive,  remains 
the  same  as  it  was  before,  pursuing  the  same  course  as  if  no  such 
accident  had  occurred.  Cases  in  which  after  a  hemorrhage  a  quiescent 
lesitm  begins  to  pursue  an  acute  or  subacute  course  and  tul>erculous 
bronchopneumoniu  is  fountl  at   the  autopsy  are,  in  all  probability, 
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due  to  a  sudden  reduction  in  the  powers  of  resistance,  about  the  causes 
of  >^hich  we  know  nothing  at  present.  They  do  occur  now  and  then, 
but  \ihen  taken  in  connection  with  the  large  number  of  hemoptyses 
in  which  this  sequel  does  not  occur,  they  are  comparatively  rare.  In 
fact,  H.  J.  Corper^  found  experimentally  that  bleeding  an  animal  for 
days  before,  and  continued  throughout  the  period  of  tuberculous 
infection  has  no  appreciable  effect  upon  the  tuberculous  process. 

The  fear  of  bronchopneumonia  as  a  sequel  to  pulmonarj^  hemor- 
rhage, entertained  by  many  physicians,  is  not  founded  on  fact.  In 
afebrile  patients,  soon  after  the  hemorrhage  ceases,  the  temperature 
may  be  elevated  for  a  few  days,  but  within  a  week  or  so,  after  the 
effused  blood  is  absorbed,  the  temperature  comes  down  to  the  level  at 
which  it  was  before  this  accident.  Hemorrhages  occurring  in  febrile 
patients,  at  times,  have  the  effect  that  after  the  cessation  of  the  bleed- 
ing the  patient  is  afebrile,  as  I  have  seen  in  many  cases.  On  the  other 
hand,  many  patients  running  high  fever,  when  attacked  by  copious 
hemorrhage,  continue  with  pyrexia  after  the  hemorrhage  ceases,  and 
finally  succumb  to  the  active  tuberculous  process,  or,  more  commonly, 
to  miliary  tuberculosis.  How  rarely  bronchopneumonia  follows  pul- 
monary hemorrhage  can  be  seen  from  figures  published  by  C.  G. 
Keinhardt  Good>^an:^  Among  1000  odd  cases  admitted  to  the  sana- 
torium under  his  care  in  ten  years,  only  1  case  of  this  kind  has  been 
recorded. 

More  than  sixteen  hundred  years  ago  Galen  stated  that  the  prognosis 
of  pulmonary  hemorrhage  depends  on  the  fever  which  is  apt  to  accom- 
pany it — afebrile  cases  recover,  while  in  febrile  cases  the  prognosis 
is  gloomy.  More  extended  experience  in  recent  years  has  confirmed 
the  opinion  of  this  ancient  and  empirical  clinician. 

In  hemoptysis  the  immediate,  and  especially  the  ultimate,  prognosis 
depends  le^s  on  the  bleeding,  its  abundance  or  even  repetition,  than  on  the 
extent  of  the  pidmonary  lesion  and  the  syviptoms  which  accompany  or 
dominate  the  clinical  jncture,  the  subsequent  course  of  the  original  disease — 
phthisis — and  the  complications  which  may  arise.  When  we  find  during 
a  hemorrhage  that  a  patient  has  a  good,  full  pulse,  less  than  100  in 
frequency,  and  no  fever  or  dyspnea,  the  immediate  prognosis  is  good. 
If  there  are  several  repetitions  of  the  hemorrhage  during  the  subse- 
quent few  days,  the  prognosis  is,  as  a  rule,  favoral)le  so  long  as  the  pulse 
is  good  and  there  is  no  fever.  P^ven  fever  is  of  no  grave  significance  if  it 
lasts  but  a  couple  of  days.  It  is  then  due  to  absorption  of  the  blood 
remaining  in  the  bronchi.  It  is  only  when  the  fever  is  high  and  per- 
sistent for  several  days  that  it  assumes  serious  import. 

In  case  the  pulse  becomes  small,  soft,  compressible,  and  rapid,  we 
may  be  sure  that  the  bleeding  continues  even  if  we  do  not  see  it  brought 
up  in  large  quantities  through  the  mouth,  for  we  may  have  internal 
hemorrhage  in  phthisis,  *he  blood  being  retained  in  a  large  cavity, 

»  Tr.  Am.  Tiilx^rcul.  Assn..  1920.  16,  360. 
*  Practitioner,  1917,  99,  288. 
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while  the  feeble  patient  is  unable  to  force  it  out  by  cough.  This  is 
especially  apt  to  occur  after  large  doses  of  morphine  have  been  adminis- 
ered,  or  in  severely  emaciated  persons. 

In  cases  which  had  been  active  before  the  onset  of  the  bleeding, 
having  had  fever,  tachycardia,  emaciation,  etc.,  the  prognosis  after 
cessation  of  the  bleeding  is  usually  the  same  as  it  would  have  been  had 
there  been  no  such  complication.  The  temperature  usually  drops 
during  a  brisk  hemorrhage,  but  it  rises  again  and  the  course  of  the 
diseases  continues  unabated.  But  if  the  temperature  has  been  normal, 
or  only  slightlyelevated,and  the  pulse  is  lessthan  100,  full  and  bounding, 
the  patient  has  a  good  appetite,  and  sedative  drugs  are  judiciously, 
if  at  all,  administered,  the  immediate  as  well  as  the  ultimate  outlook 
is  indeed  good. 

In  most  cases  the  findings  on  physical  exploration  of  the  chest 
after  moderate  hemoptysis  remain  the  same  as  they  were  before  that 
event,  although  on  auscultation  we  usually  hear  moist,  consonating 
rales  which  may  not  have  been  there  before  the  onset  of  bleeding. 
These  rales  may  persist  for  several  weeks.  In  some  cases  we  find  that 
the  area  of  dulness  over  the  upper  lobe  extends  because  of  caseous  or 
necrotic  changes  engendered  during  the  hemorrhage.  This  dulness 
may  disappear  after  the  clots  have  been  absorbed,  or  after  the  resolu- 
tion of  the  pneumonic  areas.  More  frequently  it  is  in  time  supplanted 
by  tympany  due  to  excavation. 


CHAPTER  XL 

SYMPTOMS  CAUSED  BY  DISTURBANCES  IN  THE  GASTRO- 
INTESTINAL TRACT— THE  SKIN— THE  JOINTS. 

GASTBO-INTESTINAL  SYMPTOMS. 

Frequency.— -Some  authors  have  stated  that  phthisis  develops  mostly 
in  individuals  who  have  been  naturally  bad  eaters;  others  have  main- 
tained that  those  suffering  from  gastric  derangement  are  most  likely 
to  fall  prey  to  the  disease,  and  Grancher  says  that  "  all  consumptives 
have  been,  are,  or  will  become  dyspeptics."  In  practice  we  meet 
i^ith  many  patients  who  have  been  treated  for  gastritis  for  a  long 
time  until  the  true  nature  of  their  disturbance  became  evident.  The 
diagnostic,  and  especially  the  prognostic,  significance  of  anorexia  or 
gastritis  in  a  disease  which  depends  in  its  origin  and  outlook  on  proper 
nutrition,  cannot  be  overestimated. 

As  far  back  as  1826  Wilson  Philip^  drew  attention  to  the  fact  that 
many  cases  of  phthisis  are  preceded  for  some  time  by  severe  indiges- 
tion. In  his  excellent  monograph  on  the  "Dyspepsia  of  Phthisis," 
W.  Soltau  Fenwick*  quotes  Todd,  Sir  James  Clark,  Budd,  Bennett, 
Ancell,  and  other  writers  of  the  first  half  of  the  nineteenth  century, 
to  the  effect  that  dyspepsia  is  a  very  frequent  forerunner  of  phthisis. 
In  those  days  some  authors  spoke  of  "gastric  phthisis,"  and  "pre- 
tuberculous  dyspepsia"  is  even  now  mentioned  by  many  writers. 
There  is  no  doubt  that  incipient  phthisis,  as  we  know  it  at  present, 
was  in  those  days  not  recognized,  and  evidently  this  has  been  respon- 
sible for  the  notion  that  phthisis  is  often  preceded  by  dyspepsia. 

Recent  investigations,  however,  do  not  confirm  that  gastro-intes- 
tinal  disturbances  are  per  se  predisposing  factors  in  the  evolution  of 
phthisis,  though  Fenwick  says  that,  for  his  own  part,  he  is  quite  con- 
vinced that  there  does  exist  a  variety  of  dyspepsia  which  is  peculiarly 
apt  to  be  followed  by  pulmonary  tuberculosis. 

As  an  early  symptom  of  phthisis,  dyspepsia  is  quite  frequent.  I lutch- 
inson'  found  it  in  92  per  cent  of  his  cases,  and  in  55  per  cent  it  was 
quite  severe;  Levison,*  in  74.6  per  cent;  Mohler  and  Funk,*^  in  64.6 
per  cent  of  KXK)  consecutive  cases.  Samuel  Fenwick,  Dobell,  Pollock, 
and  others  have  found  it  in  nearly  similar  proportions.    W.  Soltau 

»  Treatise  on  Indigestion,  London,  1826,  p.  323. 

*  Dyspepsia  of  Phthisis,  London,  1894. 
«  Medical  Times.   1855,   1,  583. 

*  Ohio  State  Med.  Jour.,  May,  1905.  1,  204. 
»  Am.  Jour.  Med.  Sci.,  1916,  162,  355. 
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Ft'Hwick  states  that  *' dyspeptic  phenomena  of  sufficient  severity  to 
attract  the  attention  of  the  patient  are  encountered  in  ahoiit  70  per 
cent  of  all  cases  of  early  jihthisis,  hut  that  tlic  early  devclf)i>nicnt  of 
the  disorder  in  any  individual  case  flcj>cnds  to  a  great  extent  upon 
the  sex  of  the  patient,  the  type  of  the  tuhercular  disease,  ami  tJie 
previous  condition  of  the  digestive  organs/*  He  found  that  it  is  more 
apt  to  occur  in  females  than  in  males,  and,  in  general,  in  that  variety 
of  phthisis  wtiich  coimiienres  insidiously  arnl  progresses  slowly* 

More  recent  investigations  liave  on!\'  jmrtty  cnjjfirnied  the  findings 
of  the  aJK»ve-mentioiied  clinicians,  and  there  are  writers  who  ctjo- 
sider  anorexia,  though  not  a  result  of  gastritis,  a  constant  symptom 
of  incipient  phthisis,  like  fever,  cough,  rn'ghtsweats,  emaciation,  etc. 
An  analysis  of  :j()(J7  cases  in  the  l*hipps  Institute'  shrwed  that  55.3 
per  cent  presented  sym|jtoms  rcferahle  to  the  stomach.  It  appears, 
however,  that  tliese  gastric  (listurluinces  \\ ere  in  no  way  due  to  changes 
in  the  stontaeh  peculiar  to  tuhcr*  nlosis  itself,  the  changes  heing  such 
as  might  o(Tur  in  any  chronic  wasting  disease.  Jan<iwski"'  reports  that 
among  700  patients,  ^>o  per  cent  suffered  from  gastric  ilisturtmnces, 
w hich  were  more  often  encountered  in  women  than  in  men.  With  tins 
Kutliy  is  also  in  agreement.  He  found  tliat  in  ♦37,'i  per  cent  of  his 
male  patients  there  weii*  gastric  ilisturhances,  as  against  MA  fier 
c*ent  in  Ins  female  patients.  In  tfie  first  stage,  3N  per  cent;  in  the 
second  sta^c, 4H.4  percent;  and  in  the  tliird  stage, 57.2  per  cent  showed 
these  symjjtonis. 

Symptomatology.  — 0/*f  of  the  charaderkiks  of  the  anorexia  of  phfhms 
if  ffiuf,  unlike  tin  apju'tlft'  tti  nfher  f/m/i.vr.v,  it  w  ififl^f/fmkitt  of  thr  frnff 
in  vifttiif  ease.H.  Many  patients  with  Init  slight  fever  have  an  almost 
romplete  antipathy  for  ftKid,  while  others,  who  have  nuMlerate  fever, 
preserve  an  excellent  appetite.  Lasegue  said,  "All  patients  who  eat 
and  digest  their  Uhh]  well,  despite  having  fever,  are  consumptives.** 
In  acute  pneumtjnic  fihtliisis,  which  is  (jften  diffirult  to  dilferentiate 
fn>ni  lohar  or  lohular  (nicuintjnia,  I  have  |*taced  great  rehance  on  this 
symptom:  In  jHicunionia  the  antjrcxia  is  invariahly  complete,  while 
in  acute  [jhttnsis  the  apjictite  may  he  retained  more  or  less,  and  in 
spite  of  a  temperature  of  ]U:{^  or  104^  F,  the  patient  is  apt  to  ask  for 
nourishment. 

In  incipient  |>hthisis  the  ap]]ietite  is  often  very  capricious.  One 
day  a  certain  hM.>d  is  preferred,  while  tlie  next  it  is  desjased.  Morbid 
cravings  are  not  uncommon,  especially  in  w  omen.  A  large  proportiiin 
of  patients  camiot  tiilerate  certain  kinds  of  food^ — some  will  not  eat 
meat,  others  refuse  milk,  eggs,  etc.  It  seems  to  me,  however,  that  the 
repugnance  for  milk  and  eggs  is  often  not  the  result  of  the  tul>ercul'ous 
process,  hut  is  an  acquired  characteristic,  due  to  the  stuffing  with  these 
articles  of  fcxid  whit'ii  is  so  cfannionly  carried  to  an  extreme  degree. 
Following  tJie  usual  advice,  **  plenty  of  milk  ami  egg»,*'  b  likely  to 

»  Tr.  Nfti.  A»sii.  Study  titul  i'ri'voiit.  TulK-rc.  1910.  S,  193. 
*  Zt9cKr.  f.  TuUrrk.,  llHiT;  10,  493, 
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ruin  an  excellent  a|>petite,  if  carried  to  extremes.    Two  or  three  quarts 
of  milk,  and  a  half  or  one  dozen  raw  eg^s  flaily,  which  tuherculous 
^ patients  often  consume,  oiay  result  in  a  strt»ng  rci>ugnance  tu  these 
articles. 

An  atersion  toJaU  ((f  ant/  kind  is  irrtf  frcfpifnthf  (ibsirred  in  phtkimral 

\patient».    Hutchinson  noted  this  fact  over  sixty  years  ago,  and  stated 

that  71  per  cent  of  his  phthisical  patients  disliked  fats;  *W  per  cent 

Icouhl  take  them  in  but  small  quantities:  while  only  Tj  per  cent  liked 

them.    Fernvick  noted  a  marked  aversion  to  fat  in  (>4  per  cent,  and 

many  of  his  patients  developed  this  peculiar  antipathy  many  months, 

or  even  years*  before  the  onset  of  the  pulmonary  tlisease.    He  observed 

tliat  among  families  which  exhibit  a  marked  predisposition  to  tufjer- 

culnsis,  it  is  not  unconmion  to  hod  that  several  members  possess  a 

strong  aversion  to  all  forms  of  fat,  and  are  oftc!i  unable  to  partake  of 

even  a  small  quantity  of  this  material  without  suHfering  from  acidity. 

I  nausea,  or  attacks  of  biliousness.    Occasionally  we  meet  with  tuber- 

Iculous  patients  who  ilislike  carboliydrate,  especially  saccharine,  hM>ds, 

[the  ingestion  t^f  ^\hich  causes  more  or  less  severe  gastric  discomfort. 

In  many  cases  the  anorexia  improves  with  the  improvement  in  the 

[local  condition  in  the  lung;  hut  we  also  meet  with  cases  in  which  the 

Itubercuitnis  lesion  is  slowly  progressing  or  quiescent,  but  the  ai>pctite 

[imprfives,  as  if  the  organism  had  adajjted   itself  to  the  tuberculous 

I  toxemia.     In   fact,  almost   insatiable  hunger   may  be  seen  in  rare 

instances. 

In  the  earl\'  stages  of  phthisis  digestion  is  fair,  or  good,  in  most  cases. 

^Indeed,  it  appears  tti  me  that  di(jt\^tion  in  iMIiijfi.H  tuttitdltf  dtprndft  on 

Ihe  condition  of  the  (fastrf^-intf^tfiftol  frort  hrforr  the  tnL'fft  of  the  Ittnff 

dij!east.    As  was  already  intimated,  the  excessive  quantities  of  milk 

and  raw  eggs  may  be  responsible  ftjr  the  symptoms  of  dysjje[)sia  in 

many  eases,  such  as  pyrosis,  belcfiing,  ilatidcnce,  bad  taste  in  tlie 

Fliii>uth,  etc.    The  fact  tluit  these  symptoms  may  he  relieved  l*y  apijro- 

priate  corrections  in  the  diet  is  in  favor  of  our  contention.    Excejiting 

.  in  ad\anced  cases,  anti  in  alcoliolics,  vtmu'ting,  if  it  occurs  at  this  stage, 

ji^  ijue  to  f/ough,  as  has  already  been  detailed  when  s]>caking  of  the 

pnietic  cough.     In  the  advanted  <  ases  it  is  likely  to  be  ]>rcccdcd  by 

Fnausea,  which  is  not  the  fact  with  the  emetic  cough.    In  many  early 

cases  s>Tnptoms  of   mgotonia   are  quite  prominent  and   they   may 

I  dominate  the  clinical  picture.    There  may  be  heartburn,  pain  after 

fliji-als,  pyrosis,  belching,  salivation,  hunger  pain,  etc.    Yet  ati  examina- 

tiun  of  the  stoinaeh  ami  its  functions  nuiy  not  reveal  anything  to 

accTOunt  for  these  symptoms, 

G^QBea  of  Anorexia, — It  appears  that  the  anorexia  of  phthisis  is  of 
^to-xie  origin.  Analyses  of  the  gastric  contents  have  not  revealed  any 
:>nstant  changes  in  the  anatomy  or  functioiud  activity  of  the  stonuich 
in  the  early  stages  of  phthisis.  In  some  cases  liyprrcldtirhydria  is 
found,  in  others  hypoclilorhydria,  while  in  many  others  the  free  and 
eoudiin^i  acids  remain  in  about  normal  proportions*    Nor  have  any 
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constant  secretory  or  motor  disturbances  been  observed .  The  physi- 
ology and  pathology  of  the  stomach  in  early  phthisis,  as  studied  by 
Klemperer,  Hayem,  Einhorn,  Brieger,  Fenwick,  and  others,  show  no 
characteristic  functional  changes. 

Many  French  authors,  notably  Marfan,^  are  of  the  opinion  that 
the  gastric  symptoms  in  early  phthisis  are  due  to  the  general  anemia 
wnich  causes  sluggish  secretion  of  gastric  juice,  weakness  of  the  smooth 
musculature,  and  hyperesthesia  of  the  gastric  nerve  endings  of  the 
vagus.  Fenwick,  finding  that  the  dyspepsia  in  phthisis  is  not  a  direct 
result  of  pyrexia,  nor  of  direct  irritation  of  the  mucous  membrane, 
concludes  that  it  is  probably  due  to  the  chronic  absorption  of  certain 
toxic  substances  which  are  manufactured  in  the  pulmonary  cavities; 
but  he  describes  a  form  of  dyspepsia  which  often  precedes  the  develop- 
ment of  pulmonary  tuberculosis,  when  cavities  are  out  of  the  question. 

The  gastric  symptoms  appear  to  be  analogous  with  those  observed 
in  chlorosis,  and  the  severe  anemias,  which  cause  ischemia  of  the  diges- 
tive tract.  But,  as  Janowski  points  out,  many  tuberculous  patients 
without  any  anemia  also  suffer  from  gastric  symptoms,  and  he  con- 
cludes therefore  that  the  anorexia  is  not  invariably  due  to  general 
anemia,  but  to  ischemia  of  the  gastric  and  intestinal  mucosa.  This 
explains  why  so  many  different  results  have  been  obtained  from 
analyses  of  the  gastric  contents.  It  is  the  paroxysmal  proclivity  of 
the  gastric  disturbances  which  is  characteristic  of  early  phthisis.  It 
is  also  a  fact  that  reported  investigations  of  gastric  functions  do  not 
discriminate,  as  a  rule,  between  early  and  advanced,  febrile  and 
afebrile,  acute  and  chronic,  active  and  quiescent  lesions.  Hence  the 
great  differences  in  their  findings. 

Gastric  Symptoms  in  Advanced  Phthisis. — ^The  anorexia  and  other 
gastric  symptoms  of  early  phthisis  usually  subside  in  cases  pursuing 
a  favorable  course  and  the  patients  recover.  But  in  cases  with  pro- 
gressive disease,  especially  those  characterized  by  pulmonary  excava- 
tions, more  or  less  severe  symptoms  of  dyspepsia  are  present.  Nearly 
a  century  ago  Louis  found  that  about  two-thirds  of  his  phthisic^al 
patients  ha(l  shown  signs  of  dilatation  of  the  stomach.  W.  Soltau 
Fenwick  found  among  KK)  autopsies  in  cases  of  tuberculosis  in  which 
he  took  special  notes  on  this  point,  that  the  lower  margin  of  the  viscus 
extended  below  the  level  of  the  navel  in  64,  and  he  says  that  it  is  rare 
while  i)erforming  an  autopsy  on  a  phthisical  subject  to  fail  to  encounter 
some  increase  in  the  dimensions  of  this  viscus.  The  degree  of  gas- 
trec*tasis  appears  to  bear  a  direct  relation  to  the  extent  and  chronicity 
of  the  pulmonary  lesion.  Of  course,  this  gastrectasis  may  be  pre- 
tuberculous — we  have  already  shown  that  those  with  the  asthenic 
constitution  are  more  likely  to  contract  phthisis  than  others.  But  it 
may  also  be  one  of  the  results  of  tuberculous  toxemia  which  is  effective 
in  producing  atony  of  muscles — both  striated  and  smooth. 

>  Troubles  et  lesions  Kastriqucs  dans  la  phtisie  pulmonairu,  Paris,  1887, 
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Chronic  catarrh  is  very  frequent,  but  true  tuberculous  ulcers  are 
exceedingly  rare,  probably  because  the  stomach  contains  comparatively 
little  lymphoid  tissue,  and  bacilli  cannot  reach  there  through  this  channel, 
and  the  acid  secretions  are  inimical  to  the  growth  of  tubercle  bacilli. 
Fenwick,  after  a  careful  search,  was  able  to  discover  the  records  of  24 
cases  of  this  affection,  several  of  which  are,  ho^\ever,  open  to  suspicion; 
while  among  the  notes  of  2000  necropsies  on  cases  of  phthisis  performed 
at  the  Brompton  Hospital  he  could  find  only  2  instances  in  which 
tuberculous  ulcers  of  the  stomach  were  discovered.  Lauritz  found 
4  cases  of  undoubted  tuberculous  ulcers  in  the  stomach  among  680; 
Melchior  6  in  848  autopsies,  and  Gassmann  6.13  per  cent  in  600 
autopsies.  Mohler  and  Punk  did  not  find  a  single  instance  of  gastric 
ulcer  in  85  autopsies,  and  in  128  consecutive  autopsies  made  at  the 
Montefiore  Hospital  on  cases  under  the  writer's  care  only  one  case  of 
tuberculous  ulceration  of  the  stomach  was  discovered.  There  have 
been  reported  cases  of  perforation  of  tuberculous  gastric  ulcers  into 
the  peritoneirai,  though  this  is  exceedingly  rare  because  of  the  inflam- 
matory adhesions  which  usually  form  around  the  ulcers  and  the  peri- 
toneum. Simple  gastric  ulcers  are  not  infrequently  found  at  autopsies 
on  tuberculous  bodies,  but  the  proportion  is  not  higher  than  among 
patients  who  succmnbed  to  any  cause. 

In  the  vast  majority  of  cases  of  advanced  phthisis  the  appetite  is 
poor;  those  who  do  attempt  to  eat  usually  display  various  distastes 
for  certain  foods,  and  even  this  is  not  constant — the  appetite  is  often 
very  capricious,  and  many  develop  morbid  cravings.  This  is  one 
of  the  reasons  for  diflSculties  in  feeding  phthisical  patients  in  sana- 
toriums  and  hospitals.  At  times  we  meet  with  patients  who  retain  an 
excellent  appetite  to  the  end  and  instances  of  bulimia  are  not  unknown. 
Pain  after  eating,  pyrosis,  belching,  etc.,  are  very  common,  and  vomit- 
ing is,  at  times,  a  prominent  symptom.  But  while  the  emetic  cough 
may  be  encountered  in  advanced  cases,  the  vomiting  at  this  stage  is 
usually  not  of  this  type.  They  simply  vomit  because  of  gastritis,  or 
dilatation  of  the  stomach.  This  type  of  vomiting  is  usually  preceded 
by  nausea,  belching,  etc.,  and  not  by  cough  as  in  those  having  the 
emetic  cough.  Nausea  and  retching  may  persist  for  several  hours  after 
the  vomiting,  and  the  ejecta  consist  of  sour  food  mixed  with  mucus. 
I  have  met  with  cases  in  which  no  food  could  be  retained  owing  to 
vomiting,  and  some  even  with  hematemesis.  The  prognosis  in  these 
cases  is  gloomy  indeed. 

In  hectic  cases  the  gastritis  is  often  very  troublesome  and,  com- 
bined with  vomiting,  nightsweats,  cough,  diarrhea,  etc.,  it  is  one  of  the 
terminal  symptoms  of  phthisis.  In  many  cases,  however,  the  pul- 
monary symptoms  overshadow  the  gastric  phenomena,  but  very  often 
the  latter  are  suflSciently  pronounced  to  require  great  care  and  atten- 
tion. The  amyloid  liver  often  contributes  considerably  to  the  digestive 
disturbances,  and  lardaceous  changes  in  the  bloodvessels  of  the  stomach 
are  not  unknown.     I  have  met  with  cases  of  this  type,  extremely 
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enuit'iated,  hardly  able  to  Eiove  a  limb,  yet  they  asked  for  f^wxl  wliiili, 
wlien  ^iveii  by  the  nurse,  was  relLshed  with  an  apparently  vuraciiius 
appetite. 

It  appears  that  the  dyspepsia  of  arivaiieed  plitliisis  is  usuidly  asso 
ciated  with  puluioTiary  excavation,  and  is  mainly  eaiised  by  the  pn>- 
longed  iiitoxieation  charaeteristic  of  progressi%'e  and  ad%'aneed  disease. 
A  fruitful  soiiree  of  gastric  derangenu-iit  is  swalhn\efl  sputum,  more 
common  in  women.  The  sputum  not  nuly  irritates  the  mueous  mem- 
brane of  the  gastro-intestinat  trart,  but  suiui- of  it  is  als(j  absorbed  and 
prtwiuees  toxemia.  Tlie  nuieons  membrane  of  the  gastrn-intestiual  1  rat  t 
eliminates  poisons  fnjin  the  blrnxb  which  in  their  turn  irritate  tliese 
membranes,  as  is  the  ease  in  acute  mercurial  ptiist»ning  iti  which  mer- 
curial albunn'nates  circulating  in  the  Itlood  are  eliuu'itatcd  iiitu  tlie 
intestines  wliere  they  cause  severe  diarrhea.  The  injection  of  lar^c 
♦loses  of  tuberculin  inny  alstj  cause  diarrli€*a. 

Intestinal  Symptoms.  During  the  incipient  stage  of  phthisis  the 
Uiwels  are  unall'ected  in  most  cases,  though  we  meet  with  constifjation 
in  a  considera!>le  proportion.  But  1  doubt  whetlier  the  prnjKirtioii  is 
higher  tluiTi  among  people  with  modern  habits  of  life,  and  *lietetie 
conditions.  In  some  eases  the  constipation  is  due  to  the  seflative 
meihcatitm  used  for  the  control  of  the  cinigh. 

Diarrhea  may  lie  one  of  the  symptoms  of  iiuipient  tulKTculosis. 
It  is  met  with  maiidy  in  patient;?  at  the  two  extremes  ul  life— in  chil- 
dren under  ten  years  of  age  and  in  senile  patients.  In  children  the 
diarrhea  may  be  the  only  symptom*  while  examination  of  the  rhest 
may  show  ntJthing  cojiclusive,  or  signs  of  trat'lu^obrrjurhial  adenopathy 
may  be  found.  Iti  aged  patients  who  have  felt  tjuite  well,  even  t*laim- 
ing  that  tliey  have  not  cinighed,  a  ehrorue  ami  persistent  diarrhea 
should  be  considered  a  sign  that  a  careful  examinatioii  of  the  chest  is 
urgent.  It  will  be  fmual  that  there  are  signs  of  ol<l  ]>hthisical  lesi<ms 
in  the  lungs,  and  tlie  sputum  may  contain  numerous  toberele  bacilli. 
Very  rarely  diarrhea  is  one  of  the  symptoms  of  incipient  phthisis  in 
young  atiults. 

In  some  patients  the  functions  of  the  bowels  remain  m<»re  or  lessi 
normal  thmngh  the  course  of  the  disease,  but  this  is  rare.  In  most 
cases  dinrrliea  makes  its  appearance  with  the  atlvance  of  the  di.seftst\ 
While  in  many  cases  it  is  due  to  tuberculous  idi-eration  of  the  bowels, 
there  are  t»thers  in  which  it  is  caused  by  intestinal  catarrh,  very  fre- 
C[uently  the  result  of  rlictetic  errors.  In  many  the  ingestion  of  large 
f|uantities  i>f  milk  is  res|H»nsible  and  eliminating  milk  from  the  diet 
promj)tly  gives  relief.  In  others  the  excessive  amount  of  fat,  nuiinly 
eggs,  IS  resp*>nsil>le.  Elsewhere  it  is  [jointed  out  that  raw  eggs  are 
very  frecpiently  the  cause  of  tliarrhea  (see  Chapter  XLI).  IVrsons 
who  have  had  intestinal  tronl)k^  before  the  onset  of  phthisis  are  mr»re 
liabit^*  to  sutler  from  catarrhal  diarrhea  than  others.  As  will  Ir*  pointed 
t*ut  later  when  speaking  of  tuberculous  ulceration  of  the  intestine,  the 
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differential  tJiii^nosis  is  exeeedinj^ly  ilifficult.    The  proiioosis  depends 
on  the  causation  of  the  diarrhea »    When  rlue  to  amyloifl  flegeneratirm 
I  or  tuberculous  ulceration  of  the  intestines  the  prognosis  is  grave. 

EMACIATION. 

Eniariation  is  a  cardinal  symptom  of  phthisis;  one  of  tlie  triad 
mentionerl  hy  Hiehanl  Morton,  the  others  heing  cough  and  fever, 
Pfipuiar  \ort\  as  well  as  medical  pxi>ericnee»  have  alwavH  assiK'iatet! 
tul>ercutosrs  with  eniat^iation,  Plithisis  ((irii^k,  ^''''^'-0.  consumption, 
has  its  equivalent  in  every  P^uropean  language.  That  it  is  mainly 
i  due  to  the  tulierculous  toxemia,  engetnlcref!  hy  the  nictahi>lism  of  the 
tul>ercle  bacilli,  is  evident  from  the  fat  t  that  exjitTitnental  tuhcn  nlf^sis 
is  always  accompanied  hy  emaciation  of  the  animals. 

In  acute  galloping  consumption,  and  in  miliary  tuberculosis,  the 
emaciation  is  progressive  and  frightful,  much  more  rapid  than  in  other 
febrile  diseases,  as  pneumonia,  tyx>lioid»  etc.,  aufJ  this  is  one  of  the  tnost 
inifKirtant  points  in  the  dilTerentiation  of  acute  tuberculosis  frt>m  iither 
ac*ute  diseases.  In  children,  when  during  or  after  an  attack  of  measles^ 
pertuiisis,  etc.,  the  %  asting  bei^omes  very  marked  and  there  is  ilyspnea, 
i  rapid  pidse,  etc.,  acute  tuberculosis  is  to  be  suspected. 

While  the  malnutrition  and  wasting  in  [jhthisis  are  often  caused,  and 
always  enhanced  to  a  certain  extent,  by  the  gastro-intestinai  disturb- 
ances which  are  concomitants  of  the  disease  in  all  its  stages,  we  meet 
with  emaciation  almost  constantly  in  active  disease  witli  fair  gastro 
intestinal  functions.  Some  authors  are  inclined  to  attribute  the  ema- 
ciation to  the  lowered  p<j\\ers  of  absorption  caused  by  a  congenital 
narrowing  of  the  lymph  channels  in  the  intestinal  tract  whicli  is  said 
to  predispose  to  phthisis.    But  this  lias  not  been  proved. 

Extent  of  Emaciatioii.-  Not  t>nl\'  dofs  the  subcutaneous  adipose 
tissue  waste,  but  the  nitrogen-containiug  muscles  also  vanish  with  ast<m- 
I  isbing  rapidity.  It  is  notev^'o^thy  that  Ikt-  firai  muifrks  lu  waste  are 
ihoae  of  the  thorax — the  pectorales,  tlie  scapular,  the  intercostals,  etc. 
In  many  incipient  c^ses  we  see  a  striking  contrast  between  the  wasted 
and  flabby  muscles  of  the  chest — and  in  women  occasionally  the  wasted 
breasts — and  the  fairly  }>reserved  contour  of  the  muscles  on  the 
extremities.  Moreover,  the  muscles  and  suljcutancous  tissue  of  the 
affeete<l  side  of  the  chest  waste  earlier  than  those  on  the  opposite  ajtd 
unatfected  side.  The  result  is  tliat  the  supraclavicular  and  supra- 
spinous fossie  are  more  or  less  deeply  excavateti.  This  charatteristic 
of  tlie  muscular  wasting  has  recently  been  made  available  for  diagnosis 
by  the  excellent  studies  of  Potteuger.  In  some  early  eases  the  face 
remains  full  and  is  thus  apt  to  deceive  as  to  the  state  of  nutrition  of 
the  patient  whose  trunk  and  abdomen  are  markedly  emaciated. 

Effects  of  Emaciation.— The  weakness,  weariness,  loss  of  strength 
'  and  vigor  of  the  consuuiptive  are  greatly  due  to  the  muscular  atrophy 
even  in  the  early  stages  of  the  ilisease,  and  one  of  the  best  signs  of 
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improveiiient  is  tlie  regressum  in  the  iniiscular  iitrnphy.  There  appears 
to  be  a  direct  relation  V>et\veeTi  eniaeiiitit»n  ami  t!ie  eourse  <>f  tlie 
disease.  With  caeli  exteiision  of  tlie  jjrtK'ess  in  the  king,  with  eaeh 
hcniorrhage,  there  is  a  loss  in  ^\eight,  an*l  with  earh  iMiprovement 
there  is  a  gain  in  this  direetioji,  wliile  in  qnieseent  eases  the  wciglit 
remains  unaltered.  It  cnay  be  state*!  that*  with  some  exceptions  to 
be  mentioned  later,  the  scale  readings  may  l>e  taken  as  a  fair  index  of 
the  evolution  of  plithisis,  and  when  we  consider  it  in  ctuniection  \\  ith 
the  temperature  curve,  we  can  follow  the  case*  and  interpret  it  from 
die  prognostic  standpoint,  with  a  fair  degree  of  safety. 

There  are,  however,  exceptions:  I'atients  in  whom  the  disease  has 
been  arrested,  i.  p.,  in  whom  a  quiescent  lesion  is  smouldering,  are  apt 
to  remain  underweight  indefinitely*  though  they  feel  quite  well,  and 
are  more  or  less  effiiient. 

When  patients  are  j)rogr€»ssive!y  losing  it  is  nt»t  advisable  to  tell 
them  the  extent  of  their  malnutrition.  The  discouragement  often  pulls 
them  down  nmrh  further.  Conversely,  it  is  often  observed  that 
imtients  gain  weight  after  changing  their  physician,  entering  a  new 
sanatorium,  etc.,  and  thus  gain  a  false  impression  that  they  are  on 
the  riiad  to  recovery.  But  after  the  novelty  of  the  new  surroundings 
has  w^orn  off,  the  gain  ceases.  They  may  then  even  l*>se  progressively, 
and  finally  weigh  less  than  before  admission  to  the  institution.  To  l>e 
of  favt^rable  prognostic  significance,  gain  in  weight  must  be  persistent 
for  several  months. 

In  some  eases  of  phthisis  the  emaciation  is  rapirl  and  extreme; 
within  a  few  montlis  tlie  hody  of  the  victim  is  reduced  to  a  skeleton* 
These  are  the  ease.s  in  which  the  disease  runs  an  acute  and  ])rogressive 
course — galloping  consumption,  Xtnv  and  tlien  we  meet  w ith  patients 
in  whom  the  disease  is  elu^onic,  lasting  for  many  years,  still  the  emacia- 
tion is  severe;  the  ribs,  robbed  of  their  adipose  covering,  protrutle 
l>etwt*en  the  atro|)hied  interef>stal  muscles  so  that  we  are  una!>le  to 
adai>t  the  bell  of  the  stethosct*[)e  to  the  chest.  This  cachectic  form  of 
jjhthisis  is  mostly  seen  in  okt  people,  and,  inasmuch  as  they  have  no 
fever  and  hardly  cough,  latent  cancer  is  at  times  erroneously  diagnos- 
ticatf^J. 

Prognostic  Signifieaiice  of  Emaciation*— Sanatoriums  advertising 
their  advantages  usually  siiow  the  average  number  of  pounds  gainerl  by 
the  patients  during  a  certain  peritwb  and  patients  usually  gauge  their 
l>rogress  by  the  scale.  This  is  correct  in  the  vast  majority  of  eases. 
An  imiiroving  patient  is  one  who  gains  in  weight*  and  one  who  loses 
pn)gressively  is  dcxuned.  But  to  this  there  are  excerptions,  (iains  in 
institutions,  w  bile  the  patient  is  under  a  rigorous  rt»st  cure  and  overfed 
for  hmg  periods,  are  g(M>d  as  far  as  they  go.  But  in  order  that  the 
patient  should  1k'  pronounced  improved,  or  cured,  it  is  necessary  that 
he  should  hold  his  gain  after  lie  beccunes  active  at  his  fieeupatiun  or 
at  some  ctther  voeatkai  which  suits  him.  In  this  reganl*  the  graduated 
labor  system  of  Paterson  at  Fromley  is  superior  to  otlier  forms  of 
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institutional  treatment.  The  gains  attained  at  Fromley  are  said  to  be 
more  lasting  than  those  in  the  institutions  where  the  inmates  lead  a 
lazy  or  indolent  life.  Similarly,  patients  who  are  treated  at  home,  and 
allowed  to  do  some  work  while  under  treatment,  are  more  likely  to  keep 
their  gains  than  the  former  class. 

We  must  be  careful  in  evaluating  gains  in  weight.  Sometimes  the 
patient  keep>s  on  gaining  moderately  while  the  disease  is  progressing 
and  we  wonder  why  this  is  so.  A  careful  investigation  may  show  that 
the  lower  limbs  are  edematous,  and  it  is  not  fat  and  flesh  which  is 
responsible  for  the  increase  in  weight,  but  dropsical  fluid. 

At  times  we  meet  with  patients  in  whom  the  lesion  in  the  lungs  is 
improving  or  stationary,  and  they  have  a  good,  or  even  a  voracious, 
appetite,  yet  they  keep  on  losing  in  weight.  This  is  usually  due  to 
intestinal  tuberculosis  in  which  there  may  not  be  the  characteristic 
diarrhea.  This  is  a  diagnostic  point  worth  remembering,  because  it 
is  often  very  diflScult  to  decide  whether  the  intestine  is  implicated  in 
the  process,  and  the  prognosis  depends  so  much  on  the  condition  of 
the  bowels. 

Seasonal  InfluenceB. — ^The  seasonal  influences  on  the  weight  of  con- 
sumptives are  best  studied  in  sanatoriums.  It  appears  that  there  are 
significant  differences  in  this  regard.  At  North  Reading,  Mass.,  Burns^ 
found  that  the  minimum  amount  of  weight  loss  occurs  in  the  colder 
months;  the  maximum  loss  occurs  in  the  warmer  months;  and  rapid 
increase  in  amount  of  emaciation  appears  during  the  spring  months. 
Going  hand-in-hand  with  this  is  the  fact  that  deaths  in  July  outnumber 
other  months.  At  the  Adirondack  Cottage  Sanitarium,  Brown^ 
found  that  the  weight  curve  in  pulmonary  tuberculosis,  if  not  influenced 
by  change  in  climate  or  some  other  factors,  rises  from  August  to 
Christmas  (sometimes  to  November),  remains  more  or  less  stationary 
with  minor 'fluctuations  from  Christmas  to  Easter  (March),  and  sinks 
gradually  from  Easter  to  August.  Brown  adds  that  this  corresponds 
closely  to  the  normal  weight  curve.  In  Pennsylvania,  Karl  Schaffle 
finds  the  gains  most  marked  during  the  fall  and  winter  months.  Among 
private  patients  in  New  York  City  I  find  that  the  summer  months  are 
not  conducive  to  gains  in  weight,  nor  are  the  autumn  months  with  their 
variable  weather;  but  during  the  winter,  especially  during  very  cold 
seasons,  the  gains  are  extraordinary;  even  patients  who  are  running 
low  for  one  reason  or  another  often  gain  somewhat,  or  remain 
stationary,  during  December,  January,  and  P>bruary. 

This  is  not  true  of  other  climatic  regions.  In  a  careful  study  of  the 
weights  of  consumptives  in  eight  sanatoriums  in  Denmark,  N.  S., 
Strandgaard'  found  that  weekly  weighing  shows  low  gains  during  the 
winter  and  spring  months  from  December  to  May.  Then  there  is  a 
distinct  rise  during  the  summer  months,  June,  July,  and  August,  reach- 

»  Boston  Med.  and  Surg.  Jour.,  1914.  170,  564. 

«  Oder's  Modern  Medicine,  1,  380. 

»  Beitr.  i.  klin.  d.  Tuherk.,  1914,  32,  179. 
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ing  its  nuixirnuiii  in  St^ptt-mlxT,  and  dedinioi^  in  OcttjKtT.  and  more 
so  in  NoveiuhtT  and  reaching  its  ininiinuni  in  I>e€*enil  cr.  This  is  the 
exact  opposite  of  conditions  in  the  l^nitetl  States* 

The  subject  de.ser\TS  careful  stud\'  in  connection  with  meteorological 
conditions. 

Pat  Consumptioii,  The  term  *'fat  consniniJtinn''  rniiy  appear  ineon- 
gruoiis*  hilt  we  meet  with  eases  of  active  phthisis  in  which  the  pan- 
nicnhis  ailiposus  is  well  preservet],  or  even  with  excessive  obesity,  the 
pitfhmiitivs  gnw  of  some  FrcTicli  writers,  I  see  several  cases  of  this 
sort  ammally  in  my  private  and  hospital  work.  They  apiKnir  liealthy, 
witli  Hurid  chiH^ks  and  well-formed  IkhUcs,  nnd  their  imly  tronhle  is 
that  nobi»dy  believes  they  are  tuhcrcukajs.  They  eongli  and  ex|>ee- 
t(»rate»  often  profusely,  qnantities  of  sputum  with  numerous  tuljcrcle 
bacilli,  run  a  ruild  subfehrile  teui|>eratnrc,  at  times  have  night  sweats. 
Many  lia\e  more  or  less  ]>rofuse  hemy]>tysis  and  in  two  that  were 
under  my  care  the  cause  of  death  was  copious  teruiiual  heiuorrliajOfe, 

When  these  iiatients  present  tliemselves  for  examination  one  is 
loatli  to  make  a  diagruisis  of  plit lusts  even  when  fihysic-al  <^x]>loration 
of  the  chest  reveals  a  t\liical  lesion  in  one  or  both  hmg^,  i*r  cavitation; 
wliich  is  not  uncommon.  The  course  of  the  disease  is  rather  slow; 
we  may  follow  them  fc)r  years  without  noting  any  marked  changes  in 
their  general  corulition  despite  t!ie  fact  that  tlie  k'siou  in  the  lungs  is 
progressing  and  excavations  are  forming.  Of  ctairse,  only  positive 
sputum  findings  are  ccaivincing  to  some  patients  or  even  pliysicians. 

The  obesity  is  mostly  seen  in  feuiale  <*t)nsumptives  during  or  soon 
after  the  menopause,  though  I  have  met  it  in  males,  especially  alco 
h(*lics  and  th<isc^  having  a  hrsttjry  of  syphilis.  They  usually  ha\e  a 
vora<  ious  apjjctite  and  when  told  that  they  must  eat  well,  they  f<»llciw* 
clirectioj»s»  eifteu  overd<»ing  it.  Ctanbined  with  the  rest  whicli  is  urged 
arul  implicitly  obeyed,  the  f>ver  feed  ing  is  effective  in  prmlucing  fat, 
riespite  the  activity  of  the  disease.  In  tuljerculosis  ini]*lanted  on  pul- 
lucjuary  em|>hys<*ma,  and  also  in  fil)roi{|  ]>hthisis,  the  weight  of  the 
patients  is  often  al>ove  the  average,  tluaigh  real  iibcsity  is  observefl 
nuly  rarely* 

Fat  consumption  is  also  observed  in  children,  es|}et*ially  infants  nf 
tnljtTculoos  sttH'k-  They  appear  well  nourished  ant)  fat,  but  when 
we  exauiiiie  their  nmscles  we  find  them  Hat^cid  and  soft.  These  "  iJasty** 
infants  have  n<j  resistance  against  infection,  an<l  are  cnirried  <itf  by  any 
acute  disease  which  Hares  up  the  tlormant  tuberculous  lesions.  Simi- 
larly, tulierculous  meningitis  and  l>ronchopneumouia  are  often  seen 
hi  rather  fat  children, 

THE  SKIN. 

In  adtlition  to  the  wasting  of  tlie  nmscles  and  subcutaneous  fat, 
atrophy  of  the  skin  is  one  of  the  early  changes  iu  (ihtlusis,  first 
descril»eil  l>y  Clarence  L.  Wheaton,*  of  (liicagf*,  aiitl  then  by  Tottenger. 
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On  inspec'tion  it  is  noted  that  the  skin  over  tiie  site  of  the  k'.siuii  is 
thin  and  the  subcutaneous  tissue  vanished.  Aeeonliug  tu  I*ottenger, 
this  is  part  and  parcel  of  the  general  degeuenitifnu  and  oeenrs  after 
the  process  1ms  existe<l  fc»r  some  time.  It  denotes  rlrronicity  rather 
than  earliness,  although  it  is  often  fimud  over  eouijmratively  early 
tuberculous  processes.  In  such  eases  it  may  he  presumed  that  there 
was  an  old  quiescent  lesion  which  has  hecouie  tlie  seat  of  renewed 
aeti\'ity. 

The  c*oinplexinu  of  the  eonsiinijitive  is  usually  [mlc,  tliough  at  titues 
we  meet  witli  patients  atlvaticed  in  the  ilisease  who  liave  retained  a 
florid  ecilor.  In  some  the  hectic  Hush  is  evident  at  first  sif^ht;  it  is 
mostly  seen  at  the  time  when  the  daily  rise  in  tem^xTature  oerurs. 
< Jeciisionally  this  redness  ai>[H'ars  only  on  one  cheek,  corresiioiidini; 
usually  to  the  affected  side  of  the  lun^,  as  is  diseusse<l  elsewhere.     In 


1  I'..    l.i.^Tul>on'uiido«,      (Clrnisby,) 

fibroid  phthisis,  and  in  those  with  enifihysema,  in  the  advanced  stages 
of  which  fiilatatiou  of  the  rijirht  heart  mrurs  at  times,  tliere  may  Ik? 
cyanosis  of  variable  rlegree.  Cyanosis  is  also  a  cardinal  symi)toni  of 
miliary  tuberculosis.  In  many  cases  with  extensive  excavations  in 
both  Iunp4  there  is  banlly  any  cyanosis,  at  most  some  livid  tint  of  the 
lips  may  Ix*  elicited  on  careful  observation,  but  in  fibroid  phthisis 
cyanosis  is  frequently  marked.  In  far-advanced  fliseasc  with  amyloid 
changes,  the  skin  shows  the  ch:iriictcristic  apjiearance  of  this  condition. 
Aeeohling  to  Meyer  Solis-Cohen^  between  25  and  IVA  per  cent  of  tuber- 
culous patients  exhibit  Hushing,  burning,  sweating,  urticaria;  between 
14  and  25  i>er  ct»nt  sulijeetive  sensations  of  heat,  angioneurotic  edema, 
dennographia,  etc.,  all  of  which  he  attributes  to  autonomic  disturl>- 
ance. 

»  Ain.  Revue  Tu^»erc.,  1917,  1,  'JSi*. 
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Chloasma  PhtMsicoram,  — SnuKvth,  shining,  and  iion-tlesquanmting, 
yellxnvish-bruwii  sprits  are  nrcasHJiially  seen  (juite  early  in  the  «list*ase 
on  tlie  ftirelieatl  ami  iit)iier  purts  of  the  fare.  They  are  frefiuently 
single,  hut  often  eonffuent,  fnt'ining  large  patches  which  in  female 
patients  may  lie  a  great  suyree  nf  aniii»\anre.  My  experienee  with 
consumptives  coiifinns  the  oliservation  made  long  ago  hy  Jeaimin  to 
the  eft'eet  that  chloasma  phthisi(c>rum  is  mostly  seen  in  eonnectii^n 
with  enlargcfl  glands,  an<l  that  these  patients  only  rarely  sutTer  frftm 
hemoptysis.  In  fact,  I  have  luoked  in  all  eases  of  hemorrhage  that 
have  come  under  my  oljservation  fhiring  the  |>ast  five  years  and  found 


Fio.  40,— Aenitw.     Dr.  Quino's  caae.     (OTmshy.) 

no  one  with  this  eruption  of  the  skin,  while  among  my  other  patients 
it  is  quite  frefjuent,  esj>eeially  among  \oung  chlc*ri»tie  wtnnen.  In 
them  the  physical  signs  of  phthisis  are  in<lehnite,  Imt  amenorrhea  is 
frt^cpient.  In  advanced  cases  we  often  mt*et  with  Ivrownish  rolorjitiun 
of  the  skin,  mostly  marketl  on  the  face,  hut  at  times  all  t^ver  the  botiy; 
siiiHilating  the  smoky  gray  or  bronze  color  seen  in  Addison's  disease*. 
Considering  the  frecjuency  with  which  the  adrenals  are  ftainrl  affeeted 
in  etmsuniptives,  we  have  an  eKplanatif*n  for  this  plienomenon. 

Patients  w^lu*  sweat  profusely  may  show  miltarm,  or  ifutlfiminn^  on 
the  chest  and  alwrhmien,  lltrjtrjt  Zfi^trr  of  the  trnnk  and  limbs  may 
also  tH.'eiir,  mostly  in  patients  with  caries  of  the  spine. 
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Pityriasis  Tabescentiiim.  — In  mort*  or  less  advanced  cases  other 
skin  eruptions  are  often  sctd  which  are»  within  c-ertahi  limits,  charac- 
teristic of  phthisis.  In  those  who  sweat  profusely  tlic  atroijliietl  skin 
h  during  the  day  dry,  pak%  and  brittle,  and  the  upper  cpidcrniie  layer 
desquamates  and  sheds  \elknv  or  gray  scales.  In  some  cases  it  looks 
as  if  the  skin  was  covered  with  dust.  It  is  knowTi  as  pitvTiasis  tabes- 
centiiim  and  occurs  mostly  in  consumptives  who  are  not  extremely 
emaciated*  hut  who  ha\T  excessive  secretion  of  sweat  and  sebum;  it 
is  localized  over  the  chest  anteriorly  and  posteriorly,  but  at  times  the 
entire  b^M^y  is  coverc^d  with  it.  It  may  he  seen  in  other  wasting  diseases, 
but  most  often  in  phthisis. 

Pityriasis  Versicolor.  — This  is  even  more  often  seen  in  phthisis. 
The  eruption  is  dist*retely  scattered  over  the  anterior  and  pt^sterior 
aspects  of  the  tht>rax,  and  consists  of  small  macules,  slightly  raised 
above  the  level  of  the  skin,  round  or  oval  in  shape  with  wcll-ilcfined 
margins.  Scales  can  be  scratched  **ti'  and  when  examined  show 
roundish,  shining  microscopic  spores,  the  MkrosiMmm  furfur . 


Fig.  47. 


-PapuloDecrotic  tul>erfuUdp8.     Iti  thiis  patitnil  thft  omptiun  occurred  on  the 
C!xtr*^iiiitips     ( DaritT.) 


The  color  of  the  eruption  varies  in  different  individuak.  but  is 
mostly  brown,  or  a  dirty  yelKnv,  darker  in  those  who  lead  an  outdoor 
life,  and  over  the  arms  an^l  neck  when  these  are  affected,  while  in 
negroes  they  are  almost  white.  In  patients  who  neglect  to  attend  to 
the  cfeanhness  of  their  bodies  the  macules  may  cfialesce,  forming  large, 
if  regular  plaques  covering  large  tracts  of  skin  anteriorly  and  poste- 
riorly, which  desquamate  upon  scratching. 

It  is  seen  in  consumptives  wlio  sweat  profusely  at  night,  which 
favors  the  growth  of  the  fungi,  and  in  patients  wliose  skin  has  a  ten* 
deney  to  sc*a!e,  w  hicli  assists  in  their  detachment.  Piery^  lias  inoculated 
guinea-pigs  with  the  scales  removed  from  such  patients  and  obtained 
positive  results,  and  he  suggests  that  it  is  a  tuberculous  dermato- 
tnycosis- 

\Vhen  st»en  on  the  chest,  pityriasis  \'ersicolor  is  fairly  indicative  of 
phthisis,  although  it  occurs  in  other  cachectic  diseases,  notably  cancer* 

«  Qaf.  de  hop.,  IM12.  86,  53L 
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Tuberculides.— This  term  was  siiggeste^l  in  1S1M>  by  Darier  to 
fk'sipiatt^  (rrtain  skin  rrrrptioos  which  are  fuinul  iu  miinertion  with 
tuherculoiis  rnfertion  anr!  (hseiisf.  Of  the  vjiriniis  typvs  whith  have 
l^een  c'liissifie4  iiinItT  tliis  lerm.  i>i«ly  ifcfiitis  ami  ft  til  id  Ls  are  of  special 
interest  tt»  those  \\lio  eare  for  tiilRTeulous  patients. 

Acnitw  is  s*een  most  in  adolescent  or  >  tmng  adult  individuals  and 
is  fonnd  mainly  tm  the  fare,  rnrely  on  the  hmhs,  ami  |,'enital  orpins. 
The  ern]i1  ion  etaiststs  of  eitlier  smaih  red,  «ir  dark  lirnwn,  eircnmserilieih 
and  iiidolehl  nodnles  «ir  iifiiMjIes.  Eaeh  lesion  lasts ahont  a  month  when 
it  h  either  aljsorbeil  or,  more  e<*inmonly,  it  siii^jnirates  mid  ofH'ns  on 


Km.   Hi.  — Aeuiti*  in  a  mtiii  ti«i'4  tw<*iity  ycur^.     iDarifr) 

the  sarfaee  leaving  a  soiall  sear  heliiiid,  ( 'rops  appear  one  after  aniither 
so  that  we  can  always  see  several  of  tliese  papules  in  various  stages  of 
developinetjt  synimetrieally  scattered  over  the  fate,  and  at  times  over 
the  haek  hetween  the  shoulder  hhnles.  It  is  at  times  dithenlf  foiliffer- 
entiate  these  papules  frt>m  aeue,  Init  the  ahsem^e  of  seljorrhea  and 
comedones  fav*>rs  the  diagnosis  of  aenitis. 

Fotlicli^  is  also  seen  in  youthful  persfms,  the  eruption  appearing  in 
sucH^^ssive  (Tops  on  the  forearms,  liand,  tingers,  elbows,  knees,  (vet, 
and  ears,  atal  nirely  on  tlje  faee.  It  is  not  rare  on  tlie  trunk,  esj>eeially 
over  the  shoulder-blades.  The  papule  is  ihirk  red,  which  is  within 
glx»iit  a  week  transformed  into  a  pustule  at  the  summit.    The  pustule 
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dries,  and  finally  crusts,  and  this  is  shetl  in  a  eoii|)Ie  of  weeks,  leaving 
a  clepresser!  sear.  In  nearly  all  cases  we  meet  with  cTni>s  in  various 
stages  of  development. 

There  seems  to  be  no  question  that  these  eruptions  are  eti(jlo^:ieally 
associated  with  tuberrulnns  infection.  But  tliey  arc  mainly  asstKiated 
with  glandiilar,  osseous*  serous,  visceral  or  cutaneous  tulwrculosis. 
It  is  also  noteworthy  that  they  arc  mainly  found  in  eases  in  which  the 
just-mentioned  tid>crcuhnjs  lesions  are  either  latent,  or  ([uiescent,  aorl 
in  the  numerous  cases  of  pulmonary  tuberenlosts  in  whicli  the  writer 
has  observed  follielis  and  acnitis,  the  lung  lesions  were  inactive.  Many 
ricrmatologists,  notably  Darier/  JiidassiihiK''^  I^w  aiidowsky/^  Stokes,* 
and  others,  point  out  that  tyl)erde  bacilli  are  only  rarely  iVniml  in 
sections  of  the  pajniles,  or  in  the  pus,  and  even  inoculation  experiments 
prove  negative  in  most  cases.  The  histological  structure  l^as  been  found 
typically  tid>ercnknis  only  in  cxeeptiona!  eases;  in  most  eases  it  is 
found  inflammatory  and  neerotie.  Hnwever,  it  is  the  consensus  (vf 
<»pinion  that  they  are  due  to  emboli  of  tid>erek^  bacilli  circulating  in  the 
bifMMl  and  whieh  are  deposited  in  the  hypersensitized  skin,  calling 
ft>rth  an  allergic  response. 

Elsewhere  in  this  liook  (see  (liapter  XXX)  \vc  have  slunvii  that 
there  appears  to  he  a  decirled  antagonism  between  tnbtTtulons  lesions 
of  the  skin  and  the  Inngs,  These  dermie  lesions  seem  to  eotdirni  tin's 
observation.  All  writers,  notalily  Darier,  Lewantlowsky,  and  Stokes, 
point  out  that  while  most  patients  have  either  a  family  history  of  tuljcr- 
enlosis,  ur  symptoms  of  latent  tuberculous  disease  (jf  the  lungs,  gland 
or  bones,  the  eruption  itseif  runs  an  afebrile  course  ami  e<»nstitutioiial 
s>^mptoms  are  ahnost  invarialjly  lacking.  It  is  therefore  advisable  to 
reassure  the  patient  that  while  cosmetically  the  disease  is  a  nuisance, 
there  is  little  flangcr  of  develojnng  active  pulmonary  tul>en  ulosis. 
In  patients  with  ecmiirmed  phthisis  the  ap|>earance  of  act  lit  is  or  follielis 
is  an  indication  of  a  gt^od  prognosis  as  regards  the  lung  lesi<»n. 

The  Hair.— Many  authors  have  stated  that  alo|>ecia  is  more  fre- 
quent in  phthisical  subjects  than  in  others,  and  it  has  been  attributed 
to  the  same  causes  as  those  o|jerativc  when  tlic  hair  falls  out  ;d"ter  an 
attack  of  ty|jlnii<l  fever,  etc,  lUit  in  my  cx|)eriencc  this  is  not  true. 
The  tubcTcnhms  patients  in  my  hospital  and  private  practice  are 
not  more  often  bald  tliaii  others  of  the  same  class,  nor  do  I  meet  with 
njany  c*onsumptives  who  have  loealized  alojiecia,  or  alopecia  areata. 
Premature  gra\  ness  of  the  liair,  which  Cornet  mentions  as  very  fre- 
quent among  coijsuinptives,  has  also  not  been  found  hy  ine  to  lie 
frequent  in  tul>crcufous  patients  in  the  United  States. 

Clubbed  Fingers.  — (lubbcd  fingers  wTre  already  mentioned  by 
Hippocrates  as  a  symptom  of  phthisis,  and  French  writers  at  present 


I  Dennnlnliniy,  Philiulrlphiti,  192U.  |>.  ms. 
<  Tuberkulosio  diT  Hmit,    Bf-rlin,    H>LH). 
'  Die  TuWrkuU>fii'  dvT  Haiit,   Bc-rUii.    n>16. 
•  Ani.  Jour.  Mf^d-  Sci ,  UU'J,  157,  313,  522. 
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call  them  doigts  bipiKfcratixiues,  They  are  found  in  al>out  one-third 
of  advuiicetl  L'tJiisuniptives,  and  are  probably  raiised  by  fhronie  fXT- 
ipheral  i>assive  fonf^estion.  CbibbtHt  fin^^ers  art*  not  exdiisively  met 
witli  ill  phthisis^  but  also  in  enipycnia,  Ijnjndiiectasis,  rlirunk'  Imm- 
diitis,  asthma,  and  pulmonary  emphysema^  in  thoracic  aneurysms, 
etc.  They  have  also  l>eeu  encountered  in  rare  cases  of  cirrhosis  of 
the  liver,  cancer  of  the  liui^  and  amyloid  disease. 

In  phthisis  we  usually  find  that  the  finders  of  both  hands  are  thick- 
ened and  bnlljoiis,  like  a  club  or  drumstick,  rescndilinpr  somewhat 
the  condition  seen  in  chronic  onychia.  The  terminal  phalanges  are 
enlarged,  the  nails  curved  ftjugitmlinally  and  laterally.  In  a  recent 
study  ('orjicr,  ("osuian,  (lihuore  and  Black, ^  refer  to  these  changes  as 
*'tlic  liy])crciaivcx  nail,"  and  they  state  that  it  fjccurrcd  to  the  extent 
of  about  7o  to  9a  per  cent  of  ca^es  of  pulmonary  tulxTculosis,  there 
being  no  ditVerence  in  the  incidence  dependent  upon  the  activity  of  the 
disease  or  the  sex  of  the  case.    In  the  writer's  cxiiericntT,  the  percentage  * 


:^,si^imsij^ 


f/r 


in;     VJ. — "Dnimtttink"  iliintTiH  iiini  curved  ntiils. 


of  inridcncc  has  been  umcb  lower.  From  roentgenograpbic  studies  it  j 
ajijiears  that  the  bones  and  joints  arc  not  affected,  nor  is  the  skinj 
altered  in  any  way,  but  only  the  sui)erf]cial  soft  parts  are  hy|XTtrophied,l 
As  to  what  the  change  consists  in  we  are  in  ignorance  hec^ause  of  j 
lack  of  anatoinical  and  histological  studies.  Some  have  snggi'sted  that] 
it  is  a  fibrous  tbickeuing  of  the  innermost  layers  of  the  epidermis,  as  a] 
result  of  prolonged  congestion  of  the  capillaries-  This  may  l»e  true  of  j 
some  cases,  but  in  those  in  which  the  condition  develops  within  a] 
few  weeks  it  is  doubtful  whether  this  could  l>e  the  actual  anatomical] 
change.  Corper  and  his  co-wtirkcrs  have  found  that  hyjRTtropby  of  ^ 
the  soft  tissues  of  the  hands  auti  feet  of  consumptives  has  a  higher 
incidence  in  tlie  active  (about  (>5  to  8t)  fier  cent)  than  in  inadive  cases 
(alwut  45  per  cent). 

In  most  cases  the  onset  is  slow  and  insidious  and  the  juitieiit  knows 
nothing  aliout  it  until  the  physician  calls  liis  attention  to  the  clubbed 

>  Am.  Rev.  Tubert;..  1921,  B,  357. 
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fingers.    But  in  rare  inytancey,  as  has  alreaily  been  noted  by  Trous- 
seau, it  coioes  oil  very  quickly  and  within  a  few  weeks  the  fingers  look 


Fig,  50. — Oubhtrd  Bii|rc'r:H  in  phlliiwis. 


like  drumstieks.     In  these  aeiite  cases  they  may  be  iniinful,  tender, 
and  livid.     Lividity  is  also  seen  in  those  suffering  from  pulniuuary 


Fio.  61. — Chntiges  in  the  toes  in  tuberrulouH  nstf'O'artlimpathy. 

einphyi*eiiia  or  hl^roid  ]*lithisis.    The  nails  are  curved  and  look  like 
clawH. 

IS 


274    SYAfFTOMS  REFERABLE  TO  GASTROINTESTINAL   TRACT 

My  observations  are  in  agreeiiieiit  with  tliose  of  Bezan(,'oii^  that 
dubbed  fingers  arc  not  met  with  in  all  eases  of  ehronie  phthisis,  as 
some  have  stated,  A  large  nnniber  of  eonsuinptives  have  noniial- 
shafx^d  finders,  while  some  have  even  long,  tai>ering  terminal  phnlanges, 
Cluhljed  fingers  are  eneountererl  almost  exelusively  in  fibroid  plithisis, 
pulmonary  emphysema  with  tuhemilosis  and  in  those  having  exten- 
sive pleural  adhesions.  In  other  words,  whenever  dubhe«l  fingers 
are  encounteretl  in  a  ease  of  phthisis  we  find  that  the  patient  is  also 


Vm,  52.  —  Roctilgenogrftm  of  a  hand  in  a  ctum  of  dubbed  lioRcra  in  puliiioiuiry  ti«|60> 
arthropathy  with  lironchiectasiw  and  pulmotiary  eniphysfma.  On  thf  tip**  nf  the  enni 
phalatMieii  markf^i  ruuliflowiT  fmrmutious;  bony  eXL*rpftcoiir<^()  rtri  ba^al  pctrtion  of  0omc 
phiilances;  typical  HetKnic-n*  rmdcs;  broadenincof  the  bfiHi's  of  tht-  middle  phidanKua. 

suffering  from  dyspnea  and  dilatation  of  the  right  heart.  This  would 
suggest  meehanieal  disturV»anees  of  the  eircniation,  eausing  peripheral 
venous  stasis.  Moreover,  the  jirognosis  in  these  eases  is  quite  favor- 
able as  regards  duration  of  life,  tliough  thr  nutltM)k  as  to  eomfort  is 
rather  gloomy. 

Hypertrophic  Pulmonary  Osteo-artliropathy.  In  stjme  erases  of  far- 
ad vaneed  tnl^erenlous  disease  we  meet  with  enlarged  hands  and  feet 
simulating  those  of  aeromegaly.   These  changes  in  the  extremities  were 


^  Ait^.  gin.  de  in^d,*  1£H>4.  I,  1663;  2,  3100. 
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first  described  by  Pierre  Marie/  and  independently  by  Bamberger.' 

The  fingers  are  altogether  increased  in  v^ihniie,  the  nails  enlarged,  and 
curved  transversely  and  longitndinally,  Hke  the  l>eak  of  a  parrot.  In 
most  cases  the  nietacarpn}>halaiigeal  region  retnairis  normal,  bnt  the 
wrist  becomes  enlarged  and  det'ormedt  bulging  on  its  dorsal  a^|R*et. 
In  many  eases  there  is  also  some  deformity  of  the  spine — kj-phoscohosis, 
and  the  feet  may  slum'  ehanges  similar  to  those  observefl  in  the  wrists 
and  hands,  esi>eeially  the  toes  and  tarsus.     In  the  cases  that  came 


4lf 


Fig.  53.  —  RoentReDORriinia  of  hand  in  a  ca^^  of  fibroid  phlbi8i». 

under  the  writer's  observation  there  were  pains  of  variable  severity, 
in  rare  histiinces  almost  unbearable,  and  generally  intermittent. 

Milder  forms  of  ostei^-arthropathic  changes  are  very  eomnion  in 
tuberculous  patients.  From  a  recent  study  of  these  changes  by  (\jr{)er 
and  eoworkers,  it  ai)pears  that  tlie  gums  are  in  the  majority  of  cases 
anemic  and  h^T^ertrophied,  and  Imny  prmesses  decidedly  thickened, 
more  so  in  the  su|)erior  maxilla  than  in  the  lower  jaw .  In  about  25 
per  cent  of  cases  of  jHihnonary  tuberculosis  Corper  found  that  the 
hard  palate  reveals  a  thickening  located  in  the  mi<lline  and  extending 


i  Rev,  di^  M6decine.  1H9(>.  10,  L 

•  Wieo,  kUu,  Wchcschr..  l>im,  2»  226;  Zt»vhr.  f.  klin,  Med.  1891,  18»  103. 
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from  tlu*  liorizoiital  plate  of  the  palate  btJiie  Ur  the  foraiiien  uf  S*:arim» 
sitiiiitefl  ill  tilt*  anterior  portion  al  the  palatal  prfK*ess  of  the  superitir 
maxilla,  especially  in  proTioiine*^!  eases.  The  tumor  is  distirntly 
hani  ami  iMnu'-like  to  the  tourli.  It  is  Coqiers  opitiitJii  that  thest* 
ehaTige.s  in  the  palate  are  part  and  imrcTl  cif  the  general  hyiiertr(»]>hie 
osteo-arthropatliy,  and  it  is  more  common  in  active  than  m  am*stHl 
easc*s.  This  swelling  oi  the  hard  pahite,  known  as  Utruii  pnhiilnuH, 
is,  luiwever,  not  foimd  in  tiilHTciilniis  patients  more  often  than  in 
healthy  individnals.  An  investigation  hy  Herman  Sthwatt  in  my 
clinie  at  the  Montefiore  Hospital  and  the  Betlfonl  Sanatorium  shown! 
that  it  occurs  in  about  \i\  jK*r  eeut  of  [>ersons,  tuhereulous  and  others, 
and  that  neither  tyherenlosis*  nor  osteo-arthropathy,  is  a  faetor  in  its 
proiluetion. 

We  are  in  the  dark  as  to  the  cause  of  these  changes  in  the  hones 
and  joints  in  chronic  pulmonary  tuberculosis.  As  can  he  .seen  from  the 
roentgenograms  (Figs.  52  and  53)  eluhl>ed  fingersandosteo-arthnipathy 
ditfer  in  the  fa<'t  tliat  in  tlie  fiynner  t)idy  the  s*»ft  parts  are  iinijlit  ated, 
the  bones  remaining  practically  norinab  while  in  the  latter  the  tissnes 
of  the  hones  and  joints  are  hypertrophied  and  some  ostef>i)hytes  may 
be  seen  at  the  line  of  the  joint  cartilages.  From  the  stuflies  of  Leo 
Kessel/  Edwin  A.  Locke.-  Montgomery;^  Corper,^  ami  others,  chibl>ed 
fingers  are  the  same  iinnTss  as  osteiHarthropathy.  and  merely  repre- 
senting an  early  stage  of  it.  I»cke  found  early  proliferative  changes 
in  the  |R*riosteuni  of  the  long  bones  of  the  forearm  and  lower  legs  in 
eases  with  clubbed  fingers  of  exactly  the  same  t\'pe  as  in  hypertropliic 
osteo-arthropathy.  Clinically  we  diil'erentiate  these  two  condition^  by 
the  fact  that  in  chibhrd  fingers  only  the  terminal  phalanges  arce^nlargcd 
while  in  osteo-arthro[)athy  the  wrist  is  also  atl'eeted^  and  the  feet 
usually  show  the  same  changes,  and  in  addition  there  is  in  most  cases 
decided  sja'nal  deformity.  But  this  does  not  exclude  the  irhMitity  at  the 
twii  processes  if  we  cl loose  to  regard  chibhed  fingers  as  the  early  stage 
of  osteo-arthrojiathy.    The  former  are,  however,  more  ct*mmon. 

It  is  iinptirtant  to  emphasize  that  these  changes  in  the  extremities 
are  found,  as  a  rule,  in  extremely  chronic  cases  of  tnhereulosis*  espe- 
cially fibroid  fjhthisis.  In  many,  though  the  pulmonary  lesion  is 
undoubtedly  active,  it  j>ursiies  a  slow,  sluggish  cinirsc,  the  patient 
lasting  for  inany  years,  and  is  able  to  perform  light  work.  This  is  to 
be  eousi<!ered  in  connection  with  the  benignity  of  phthisis  in  artlirities 
of  other  s(»rts,  and  in  those  in  whom  fibrosis  is  easily  formed.  This 
pomt  is  cliscuim^d  in  <letail  in  <'hapter  XXX. 


*  Arrh.  IrHiTu,  Mo<i..   ItU".  19,  230* 
'  Ibid.,    VJVj.   16,   m^, 

'  Juur.  C^ilan.  Dis..  1916.  34,  285. 

*  Lac.  cit. 


CHAPTER  XII. 

SYMPTOMS  REFERABLE  TO  THE  CARDIOVASCULAR  AND 
URINARY  SYSTEMS. 

THE  CARDIOVASCULAR  SYSTEM. 

Cardiac  Palpitation.— Of  the  functional  cardiovascular  disturbances 
in  phthisis  the  most  important  are  palpitation,  tachycardia,  and  hypo- 
tension. They  are  very  often  associated,  but  at  times  we  meet  one  to 
the  exclusion  of  the  other. 

In  incipient  cases  palpitation  is  mainly  met  with  in  young  persons, 
especially  chlorotic  girls.  Slight  or  moderate  exertion,  excitement,  and 
emotional  disturbances  may  cause  an  attack,  or  it  may  occur  without 
any  obvious  provocation.  At  times  it  is  very  pronounced,  and  is  per- 
haps the  only  subjective  symptom  which  induced  the  patient  to  consult 
a  physician.  Rarely  it  is  very  severe  and  is  accompanied  by  precordial 
pains  and  distress  and  by  vasomotor  disturbances,  such  as  pallor,  or 
flushing  of  the  face,  sweating,  etc. 

I  have  met  with  cases  in  which  palpitation  preceded  all  subjective 
and  objective  symptoms  of  incipient  phthisis.  Some  are  for  this  reason 
treated  for  heart  disease.  As  will  be  shown  when  speaking  of  the 
differential  diagnosis  of  phthisis,  the  syndrome  known  as  hyper- 
thyroidism is  often  mistaken  for  tuberculosis.  The  reverse  is  also  true: 
Very  frequently  the  rapid  pulse,  the  tendency  to  sweating  and  flushes, 
emaciation,  etc.,  are  erroneously  considered  symptoms  of  hyper- 
function  of  the  thyroid,  or  neurocirculatory  asthenia,  and  treated  as 
such.  A  careful  examination  of  the  chest,  however,  will  reveal  a  tuber- 
culouis  lesion. 

In  some  instances,  especially  in  young  persons,  and  in  women 
during  the  menopause,  symptoms  of  the  hyyoa.sphyxial  syndrome,  first 
described  by  Martinet,^  clearly  point  to  urgency  to  examine  the  lungs 
carefully.  These  individuals  have  more  or  less  cyanosed  facies,  cold 
and  cyanosed  extremities,  small  pulse,  vascular  hypotension,  peripheral 
venous  stasis,  and  venous  distention  of  the  visceral  organs  shown  by 
disfunction  of  the  digestive  and  internal  secretory  glands.  It  is  this 
class  of  tuberculous  patients  who  are  frequently  treated  for  neuras- 
thenia, hj-perthyroidism,  neurocirculatory  asthenia,  etc.  On  the  other 
hand,  experience  has  shown  that,  as  a  rule,  while  these  functional 
symptoms  may  be  very  severe,  the  tuberculous  lesions  in  the  lungs  are 
usually  very  mild  showing  slight,  if  any,  tendency  to  progression. 

»  Diagnostic  Clinique,  Paris,  1919,  p.  744. 
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In  all  probabilities  this  is  due  to  the  hyperfunction  of  the  thyroid 
which,  as  will  be  shown  later  on  (see  Chapter  XXX),  exerts  a  favor- 
able influence  on  the  course  of  pulmonary  tuberculosis. 

The  causes  of  the  palpitation  at  this  stage  are  not  clear.  Some  have 
been  inclined  to  attribute  it  to  dilatation  of  the  right  heart,  but  we 
meet  it  in  cases  in  which  this  organ  is  normal.  Others  believe  it  is 
due  to  the  anemia — ^low  arterial  tension — or  to  sympathetic  nerve 
disturbances.  The  last  factor  is  apparently  operative  in  many  cases, 
because  we  meet  it  mostly  in  nervous  patients,  in  young  girls  and  in 
women  during  the  menopause.  Compression  of  the  visigus  by  enlarged 
glands  may  be  the  cause  in  some  cases.  Of  course,  the  toxemia  of 
phthisis  exerts  a  great  influence  on  the  heart,  inducing  fatty  changes 
with  resulting  tachycardia  and  palpitation. 

Cardiac  irritability  is  seen  also  in  advanced,  but  quiescent,  cases. 
The  patient  is  doing  well,  has  no  fever,  no  cough,  and  is  not  emaciated. 
But  the  least  exertion,  emotion,  or  complication,  provokes  cardiac  dis- 
tress which  may  be  very  painful,  almost  anginal.  Here,  the  palpita- 
tion is,  as  a  rule,  due  to  cardiac  dislocation,  and  occurs  more  often  in 
left-sided  lesions.  A  large  cavity  in  the  left  lung  with  pulmonary  con- 
traction has  drawn  the  mediastinum  to  the  left,  and  the  diaphragm 
upward,  so  that  the  heart  is  pushed  upward  and  to  the  left,  and  the 
apex  beat  may  be  found  in  the  third  interspace  at  the  axillary  line.  In 
some  cases  of  this  class  there  may  also  be  arrhythmia.  The  palpitation 
is  not  so  pronounced  in  right-sided  dislocations  of  the  heart,  not  even 
in  complete  dextrocardia. 

Palpitation  has  no  influence  on  the  course  of  phthisis,  excepting  in  the 
advanced  stages  when  it  is  due  to  dislocation  of  the  heart.  In  the  early 
cases  we  may  meet  with  annoying  palpitation  in  nervous  patients  who 
are  progressively  improving.  But  from  the  diagnostic  standpoint  it  is 
a  symptom  of  great  value.  Hirtz  said  that  "  when  a  patient  complains 
of  palpitation,  examine  his  lungs;  and  examine  his  heart  when  he  com- 
plains of  dyspnea.''  While  this  does  not  hold  good  in  every  case,  yet 
it  is  well  worth  bearing  in  mind,  especially  when  dealing  with  anemic 
youths.  In  some  cases  of  phthisis  we  meet  with  palpitation  for  a 
day  or  two  before  the  occurrence  of  hemoptysis. 

Tachycardia.— /{apuf  heart  action  objectively  ascertained— which  may 
not  be  known  to  the  patient  at  all,  thus  differing  from  palpitationy  which 
is  a  subjective  symptom — is  very  frequent  in  all  stages  of  phthisis.  In 
my  experience,  over  90  per  cent  of  cases  of  incipient  phthisis  have 
tachycardia  which  is  usually  permanent  or,  rarely,  paroxysmal.  It 
is  a  symptom  of  phthisis  which  is  not  appreciated  to  the  extent  it 
deserves,  though  it  is  often  very  helpful  in  deciding  a  doubtful  case. 

The  tachycardia  may  be  of  toxic  origin.  Every  elevation  of  tem- 
perature in  phthisis,  as  in  other  acute  febrile  conditions,  is  accompanied 
by  an  acceleration  in  the  pulse-rate.  But  it  is  often  pronounced  in  those 
running  a  subfebrile  temperature  and  also  in  afebrile  cases.  In  fact, 
in  tubercidosis  the  pulse  is  accelerated  far  out  of  proportion  to  the  height 
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of  the  temperature.  In  most  other  cases  an  elevation  of  1®  F.  is  usually 
accompanied  by  an  increase  in  the  pulse-rate  of  about  eight  beats  per 
minute,  while  in  phthisis  we  often  have  a  temperature  of  100°  while  the 
pulse  counts  120  and  even  more.  In  fact,  in  most  afebrile  cases  of 
phthisis  the  pulse  is  over  90  per  minute  and  during  the  morning  sub- 
normal temperature  tachycardia  is  not  at  all  rare.  Thus  tachycardia 
is  an  early  symptom  of  phthisis  and  some  writers  consider  it  a  premoni- 
tory symptom. 

Pennanent  Tachycardia. — In  a  large  proportion  of  cases  the  tachy- 
cardia is  permanent  and  accompanied  by  subjective  discomfort,  such 
as  palpitation,  languor,  debility,  dyspnea,  etc.  In  others,  it  is  purely 
objective;  the  patient  is  hardly  aware  of  its  presence.  I  have  observed 
many  cases  in  which  the  disease  was  arrested,  or  even  cured,  yet  the 
tachycardia  remained.  At  times  it  greatly  interferes  with  the  patient's 
efficiency.  But  I  cannot  agree  with  those  who  say  that  in  an  arrested 
case  one  cannot  feel  safe  as  to  the  continued  favorable  progress  of  the 
patient  so  long  as  the  pulse-rate  remains  high.  I  have  seen  patients 
who  have  been  able  to  work  for  a  living  without  much  discomfort  in 
spite  of  the  rapid  heart  action. 

One  characteristic  of  the  pulse  of  the  consumptive  is  its  instability 
and  variability.  While  resting  the  rate  may  be  normal,  but  the  slightest 
exertion — a  fit  of  coughing,  some  emotional  experience,  a  heavy  meal, 
or  changing  from  the  reclining  to  the  erect  postiu*e — may  send  up  the 
pulse-rate  to  110  or  120.  Faisans  maintained  that  he  did  not  know 
of  any  disease  in  which  the  pulse  is  as  unstable  as  in  phthisis. 

Parazysmal  Tachycardia. — ^In  rare  cases  we  meet  with  paroxysmal 
tachycardia.  The  patient  feels  comparatively  well,  and,  without  any 
exciting  cause,  he  is  seized  with  severe  palpitation,  dyspnea,  or  even 
orthopnea  and  cyanosis.  Counting  the  pulse-rate,  we  find  it  150  to 
200  per  minute,  small,  wiry  and  often  irregular.  The  attack  may 
last  a  few  hours,  a  day  or  two.  In  one  case  the  patient  got  an  attack 
while  in  my  office,  the  pulse  going  up  from  96  to  160,  and  looked  as  if 
he  was  breathing  his  last.  He  recovered  in  two  hours.  There  was 
in  my  wards  at  the  Montefiore  Hospital  a  young  woman  who  often 
got  these  attacks.  In  the  beginning  the  rapid  pulse,  dyspnea,  cya- 
nosis, and  prostration  suggested  the  collapse  characteristic  of 
pneumothorax.  Careful  search  for  signs  of  air  in  the  pleura  proved 
negative.  She  got  these  attacks  at  irregular  intervals  and  recovered 
within  a  few  hours  or  a  day. 

After  several  attacks,  which  may  come  on  at  frequent  intervals, 
we  may  observe  signs  of  cardiac  dilatation — the  heart  gives  way  and 
the  result  is  edema  of  the  lower  extremities,  enlargement  of  the  liver, 
etc.  Finally,  asystole  occurs  and  the  patient  succumbs.  Paroxysmal 
tachycardia  is  of  grave  significance  and,  when  occurring  several  times, 
will  ultimately  kill  the  patient  during  one  of  the  attacks.  Instances 
of  sudden  death  are  not  unknown  among  tuberculous  subjects.  The 
cause  is  frequently  heart  failure. 
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Causes  of  Tachycardia.  —The  t*atis€\s  are  obscure.  It  has  I>eL*ii  attrib- 
uted to  iujlbijr  lesioMs,  to  interstitial  neoritis  of  the  pneuiuogastrie 
nerve,  to  myoeanliti^.  ete.  Some  l^eheve  that  It  is  chie  to  eoiiipres- 
sinn  of  the  va^ni,s  by  erilargerl  tradieobronelHal  ^Hands,  but  it  \\f»uM 
seem  that  the  etfeet  ,slitiiil(l  ratlier  be  a  slowing  of  the  ]>ulse-rate,  than 
an  aeeeleratioiK  Indeed,  considering  that  the  va^is  is  often  pressed 
upon  by  enlarged  glands,  it  is  ntjtevvorthy  that  a  slow  fjulse  is  exeeed- 
ingly  rare  in  })hthisis.  Other  authors  have  attempted  to  explain  this 
pheiiomeiajn  by  stating  that  it  depends  on  vvhieh  part  or  hranelt  tif 
the  pneumtjpLstric  is  affectenl  by  the  tubereuliHis  process.  On  tins  also 
depends  \\  liether  the  stomach  or  myocardium  will  sull'er.  K.  Bohland* 
IS  inclined  to  ascribe  the  tachycardia  in  i>ht!iisis  to  the  small  heart 
characteristic  of  the  discast^^ — in  order  to  pump  enHUgh  bhj«nl  into  the 
system,  the  heart  must  beat  more  ofttMi.  In  the  advanced  stages  of 
phthisis  it  is  due  to  my4H*arditis,  The  tubereylous  toxemia  alcmc  th>es 
nt)t  explain  the  tachycardia  because  it  is  found  often  in  afebrile  patients^ 
as  wjis  alreiidy  stated. 

Permanent  tachycardia  aj^^ravates  the  prognosis  of  plithisis,  and 
tliese  patients  should  not  be  sent  tt>  a  high  altitode.  The  causes  are 
compk^x  and  vary  with  each  case.  In  patients  in  whom  it  is  of  toxic 
origin  we  may  exp**ct  improveinent  as  soon  as  the  fever  subsides.  Hut 
in  many  it  is  eauserl  by  eompressinn  of  the  pnemnogastric  ufTve  by 
enlarged  tracheol>ronchial  glands,  ar  an  adherent  apiral  j^leura,  neuritis 
of  that  nerve,  or  reflexly  of  gastric  origin,  fihrons  ilegeneration  of  the 
cardiac  nmseh*,  or  tuberculosis  or  hy]HTfunction  of  the  adrenals,  etc» 
When  due  tci  eartliae  displacement,  especially  to  the  left  in  left-sided 
lesinns,  it  is  jiermanent. 

Arrhiffhmia  is  only  rarely  observed  in  phtliisis,  and  the  prognosis  of 
these  cases  is  rather  unfavorable. 

Bradycardia.  —  ,1  .^/me  puhe  h  f^reeedhiglif  rnre  in  phthmji:  those  who 
nee  large  mnnbers  (*f  these  i>atients  <M't*asinnally  meet  one  with  a 
pulse  less  tlian  ."jO  per  mimitc.  One  i)aticnt  inidcr  my  i*are  had  a  pulse- 
rate  of  Hit  per  nn'nute  tor  several  uicmths,  and  only  during  febrile 
attacks  did  it  rise  to  5f )  or  slightly  more.  But  here  there  was  pn*bably 
an  organic  heart-bUK-k.  (iueneaii  de  Mussy,  who  dcseribtnl  some  of 
thest*  castas,  attribnteil  it  to  irritation  of  the  pneuinogastric  nerve. 
On  the  other  hand,  there  arc  many  jihxsicians  of  large  experience  who 
have  never  seen  bradycar^lia  in  |>hthisis.  From  the  few  cases  met  l*y 
me,  it  appears  tluit  the  pn>gnosis  in  phthisis  with  a  slow  pulse  is  very 

gOIMl. 

At  the  terminal  stage  of  far-advanced  phthisis  we  often  meet  \\ith 
a  slow,  soft,  alniiKst  imperwptible  pulse  which  in  tern*  its,  indicating 
cardiac  failure,  *)r  exhaustion.  The  pulse  is  alsn  shnvetl  w  hen  nu^ningt»al 
irritation  ct»mplicates  the  disease. 


In  Braucr,  Schrridc^r  und  BUimi'nfi'lcrs  Handlnic'l)  diT  TulnTkitlow,  HMTi.  4,  4, 
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Arterial  Hypotension.— The  blood-pressure,  measured  with  a 
sphygmomanometer,  is  lo\^er  than  normal  in  the  vast  majority  of 
phthisical  patients.  It  is  evidently  due  to  the  toxic  effects  of  the 
metabolic  processes  of  the  tubercle  bacilli,  because  an  injection  of 
tuberculin  is  usually  followed  by  a  decided  fall  in  the  blood-pressure. 
Sir  Douglas  Powell  says  that  the  large  doses  of  tuberculin  w hich  were 
used  in  the  first  days  of  Koch  treatment  of  lupoid  and  other  forms  of 
tuberculosis  caused  severe  collapse,  and  recent  writers,  like  Levy, 
Geisbock,  and  others,  found  that  even  in  small  or  moderate  doses, 
tuberculin  reduces  arterial  tension.  It  has  been  found  that  a  low 
blood-pressiu*e  is  an  almost  constant  characteristic  of  the  very  early 
stages  of  phthisis  and,  when  occiu*ring  in  an  adult  w  ithout  any  other 
assignable  cause,  tuberculosis  is  to  be  suspected.  My  own  experienc»e 
has  brought  me  to  the  conclusion  that  in  cases  presenting  obscure 
symptoms  and  signs  of  phthisis,  when  accompanied  by  a  low  blood- 
pressure,  the  diagnosis  may  be  safely  made;  conversely,  I  always  hesi- 
tate in  cases  with  high  arterial  tension,  excepting  in  persons  over  fifty 
years  of  age.    But  even  in  these  high  pressure  is  rare  in  phthisis. 

This  h^^potension  is  quite  marked  in  the  early  stages  and  becomes 
more  accentuated  with  the  progress  of  the  disease.  I  find  that,  as  a 
rule,  cases  of  undoubted  phthisis  with  a  normal  or  high  blood-pressure 
have  a  favorable  prognosis.  This  is  the  case  with  phthisis  in  persons 
having  interstitial  nephritis,  gout,  pulmonary  emphysema,  syphilitic 
endarteritis,  etc.;  they  all  have  high  blood-pressure,  and  the  prognosis 
is  favorable  as  regards  the  tuberculous  disease.  When  the  blood-pressure 
is  low  at  first  bid  rises  gradually y  it  is  an  excellent  indication  of  improve- 
ment;  conversely,  tul)ercuIous  patients  with  normal  or  high  blood- 
pressure  who  begin  to  show  hypotension  almost  invariably  also  show 
indications  of  the  extension  of  the  process  in  the  lung  and  the  prognosis 
is  aggravated.  I  have  not  noted  in  many  cases  any  relation  between 
the  hypotension  of  phthisis  and  the  temperature,  the  pulse-rate,  or  the 
dyspnea.  It  is  met  with  in  febrile  and  afebrile  cases;  in  young  and  in 
the  aged. 

It  has  also  been  observed  by  many  authors  that  patients  with  a 
tendency  to  hemoptysis  have  a  high  blood-pressure  w  hich  rises  before 
the  onset  of  the  bleeding.  At  one  time  I  tested  this  point  in  several 
patients  but  could  not  confirm  it.  Many  who  bled  profusely  had  a 
very  low  blood-pressure. 

THE  BLOOD. 

The  Erythrocytes.— Despite  the  external  appearance  of  anemia 
frequently  seen  in  many  phthisical  patients  in  all  stages  of  the  disease 
— which  has  given  rise  to  the  expression  ''great  wliite  plague" — no 
changes  in  the  cytology  of  the  blood  characteristic  of  the  disease  have 
been  found.  In  fact,  it  is  noteworthy  that  many  i)atients  who  look 
pale  show  an  almost  normal  blood  picture.  Only  in  the  advanced 
stages,  as  a  rule,  is  there  to  be  noted  a  decrease  in  the  percentage  of 
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hemoglobin.  In  many  cases,  even  with  high  fever,  the  hemoglobin 
contents  remain  normal.  At  times  a  polycythemia  is  encountered, 
but  the  hemoglobin  is  not  increased  under  the  circumstances.  In  rare 
instances  I  have  found  a  decided  decrease  in  the  number  of  er^i:hro- 
cytes,  especially  during  the  very  early,  and  very  advanced,  stages  of 
the  disease.  In  some  few  cases  the  count  was  as  low  as  1,(XK),0()0,  or 
even  less,  but  the  fact  that  it  is  so  rare  shows  that  it  is  an  accidental 
occurrence,  and  cannot  be  considered  characteristic  of  the  disease. 
After  profuse  pulmonary  hemorrhages  the  anemia  may  be  profound, 
but  it  is  remarkable  that  the  blood  picture  improves  very  rapidly 
after  the  cessation  of  bleeding. 

There  is  at  times  noted  a  decidedly  low  percentage  of  hemoglobin 
in  incipient  cases,  even  when  the  erythrocytes  are  not  decreased  in 
number.  For  this  reason  some  authors  have  spoken  of  a  pseudo- 
chlorotic  blood  picture.  But  soon  after  the  patient  is  placed  under 
proper  dietetic  and  hygienic  treatment  the  hemoglobin  content  of 
the  blood  improves,  as  a  rule.  It  may  be  stated  that  in  many  cases 
there  is  slight  diminution  in  the  number  of  erythrocytes,  and  a  pro- 
nounced diminution  in  the  hemoglobin  content,  during  the  incipient 
and  far-advanced  stages  of  phthisis. 

fVom  the  researches  of  Limbeck,  Grawitz,  and  others  it  appears 
that  with  the  advance  of  the  disease,  even  with  the  formation  of 
pulmonary  excavations,  the  blood  picture  is  very  often  not  deviating 
from  the  normal.  The  yellowish  pallor,  "ochrodermia,'*  which  is  so 
frequent  at  this  stage,  is  not  due  to  alterations  in  the  cytolog>'  of  the 
blood,  so  far  as  can  be  ascertained.  But  there  is  good  reason  to  believe 
that  the  total  amount  of  blood  in  the  body  is  less  than  in  healthy 
individuals;  that  there  is  a  distinct  oligemia.  This  has  been  ascribed 
to  the  loss  of  water  through  profuse  nightsweats,  expectoration,  and 
often  diarrhea,  which  brings  about  a  higher  specific  gravity  of  the 
blood  with  a  concentration  of  the  cells. 

In  the  far-advanced  stages,  with  hectic  fever,  often  complicated 
by  mixed  infection,  there  is,  in  addition  to  leukocytosis,  a  diminu- 
tion in  the  number  of  erythrocytes,  with  a  fall  in  the  percentage  of 
hemoglobin. 

Leukocjrtos.— In  incipient  phthisis  the  leukocytes  are  quite  normal 
in  numl)er  and  variety.  Even  in  acute  cases,  so  long  as  there  is  no 
mixed  infection,  the  leukocyte  count  is  unaffected.  Some  authors, 
notably  Ullom  and  Craig^  in  this  country,  have  found  a  slight  leuko- 
cytosis which  increases  some>^hat  with  the  advance  of  the  disease. 
But  inasmuch  as  it  only  reaches  about  1 1,000  to  14,(XX)  on  the  average, 
it  cannot  be  considered  of  any  value  diagnostically.  We  quite  often 
find  that  in  women  the  number  of  white-blood  cells  oscillates  between 
4000  and  15,000  under  normal  physiological  conditions. 

Accumulated  evidence  is  in  agreement  with  the  findings  of  Blumen- 

»  Am.  Jour.  Med.  Sci.,  1905,  130,  386. 
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feldt*  to  the  eflfect  that  the  total  number  of  leukocytes  is  somewhat 
higher  m  the  tuberculous  than  in  healthy  persons.  While  an  absolute 
leukocytosis  may  be  found  in  the  early  stages  of  the  disease,  a  relative 
leukocytosis  is  only  found  in  the  advanced  stages,  and  it  apparently 
runs  parallel  with  the  gravity  of  the  tuberculous  lesion  in  the  lungs. 
Eosinophiles  are  diminished  in  number  relatively  and  absolutely  in 
the  advanced  stages.  But  even  this  is  an  inconstant  phenomenon. 
It  may  be  stated  that  the  tubercle  bacillus,  or  its  toxin,  exerts  no  specific 
positive  chemotaxic  influence  on  the  leukocytes,  and  we  are  not  justi- 
fied in  ascribing  a  typical  influence  and  affinity  of  the  tubercle  bacilli 
on  the  two  main  varieties  of  white  cells  in  the  blood. 

Gerald  B.  Webb,  G.  B.  Gilbert,  and  L.  C.  Haven^  found  the  blood 
platelets  are  increased  in  number  in  cases  of  phthisis.  In  tuberculosis 
in  guinea-pigs  they  observed  the  same  phenomenon.  They  believe 
that  the  blood  platelets  either  contain  or  supply  opsonins.  The  fact 
that  they  are  increased  at  an  altitude  of  6000  feet  would,  according 
to  Webb,  point  to  a  reason  for  the  salutary  efl'ects  of  high  climates 
on  phthisical  patients. 

With  the  advance  of  the  disease  leukocytosis  is  not  rare;  it  is  usually 
transient,  but  rarely  permanent.  It  appears  to  depend  on  the  activity 
of  the  tuberculous  process,  the  intensity  of  the  fever,  the  presence  of 
complications,  etc.  But  there  are  so  many  exceptions  to  this  rule 
that  it  cannot  be  utilized  for  diagnostic  and  prognostic  purposes.  It 
appears,  however,  that  an  injection  of  tuberculin  is  usually  followed  by 
transient  leukocytosis.  Some  have  attempted  to  judge  the  presence 
of  excavation  by  the  white-cell  picture,  but  have  failed.  Wright's 
attempt  to  utilize  his  tuberculo-opsonic  index  in  the  prognosis  of 
tuberculosis  has  also  failed  to  give  satisfaction  to  most  authors. 

Aznefh's  Blood  Picture.— A  great  deal  has  been  made  by  some 
authors  of  Arneth's  blood  work  in  infectious  diseases,  especially  tuber- 
culosis. His  theory  is  based  on  his  observations  of  the  growth  of  the 
neutrophile  and  the  changes  of  the  nuclei,  or  granules  within  these 
cells  during  the  period.  He  developed  a  very  complicated  blood  pic- 
ture, based  on  the  number  of  granules  or  fragments  in  each  neutrophile. 
His  contention  is  that  when  the  disease  takes  a  bad  turn,  there  is  an 
increase  in  the  number  of  young  forms  of  neutrophiles  containing  but 
one  granule  as  a  nucleus,  and  a  decrease  in  the  older  forms  of  cells 
which  correspond  to  the  polymorphonuclears  of  other  >^Titers;  he 
calls  it  a  shifting  of  the  blood  picture  to  the  left. 

This  method  has  been  given  a  trial  by  many  authors  and  they,  as 
a  rule,  could  find  no  diagnostic  or  prognostic  hints  which  were  constant; 
in  fact,  the  contradictions  were  so  frequent  and  notorious  that  it  has 
been  abandoned  altogether  by  nearly  all  who  were  originally  enthu- 
siastic in  its  favor. 


»  Ztschr.  f.  exper.  Pathol,  u.  Therap.,  1919,  20,  14. 
«  Arch.  Int.  Med.,  1914.  14,  743. 
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Tubercl©  Bacilli  in  the  Circulatiiig  Blood*  — That  the  \  iriis  uf  tuber- 
eultisis  ruay  Ih'  fcniiKl  in  the  Uhnni  has  het^n  susjieeteil  fi*r  a  lon^'  time. 
As  far  haek  as  lSfi(i,  Mlleiniii  withdrew  hlood  from  the  feinoral  artery 
of  a  tiilien^ul<iiis  rabhit.  aial  tilsti  used  blund  drawn  Uy  leeehes  fnim  a 
plitliisieai  jiatieut,  ami  injected  it  into  a  ^l»lnea-|li^^  and  thus  trans- 
mitted the  thsease.  Mareet'  rejK-ated  the.se  experiments  in  1S(>7, 
Weichselbaunu  in  1NS4,  fonnd  tulierele  haeilli  in  the  blood  of  patients 
suffering  fn^m  mihary  tul>ereulosis,  and  more  reeentl'y  many  authors 
have  reported  positive  findiu|i:s  in  patients  with  chrcaiie,  or  even  qnies- 
et^nt,  tulxTeulous  lesions,  LielHTiueister-  found  thtnn  in  7'>  per  eent 
of  eases  a  week  or  two  before  death,  and  in  many  early  eases  of  luber- 
culosis.  Some  authors,  notably  Rosenberger;^  Koslow.  Kurashige,* 
ete.,  have  even  stated  that  in  all  eases  of  tuliert  ulosis  baeilli  may  be 
found  when  earefully  if>oked  for,  ^^hile  Klemperer  found  th<'m  in  7 
eases  in  vvliieh  the  ilisease  was  only  suspeeted  l>ut  euulti  not  ije  diagnos- 
tieuted  with  the  usual  elinieal  methods.* 

At  one  time  gi'eat  enthusiasm  was  entertained  that  here  we  liave 
a  reliable  met  ho*  I  for  the  reeognition  of  ohsenre  tnlu'reulons  disease 
by  simply  aseertaining  a  baeterenua  behire  the  baeilli  ha\e  ha<l  an 
opportunity  to  settle  in  some  organ  and  jiroduee  gross  pathoh»gieal 
ehauges  perceptible  to  the  elinieiari*  Ibit  then  still  other  investigat*>rH, 
like  Liebermeister*  Siizukr  am!  Takaki/'  and  Kurashige,  diseovered 
tuberele  baeilli  in  the  l)lf>od  of  apparently  healthy  individniils,  iind 
Clara  Kennerkneeht»^  in  the  l>lood  of  91  per  eent  (►f  120  a])parently 
healthy  eliiidren,  of  which  only  <>S  were  tubereulons  on  suhsetjnent 
tibservation.  anil  the  hopes  enttTtained  for  the  ehnical  application  ttf 
this  method  of  diagm^sis  vanisheiL 

Norther  investigations  liy  Walter  V.  Hrehrn/  Beitzke»  Sehern,  and 
Dold  have  shown  that  there  was  a  source  of  error  whieh  was  not 
eonsiflered  by  most  of  these  bacteriologists.  The  ta]»  water  used  in 
diluting  the  !>lood  often  etrutains  acid-fast  rotls  which  look  like  tuberele 
I>aeilli  uncler  the  microscope  (see  p.  llil).  These  a(  i<l-alcnhol-fa^t  rods 
may  be  bacilli,  or  some  other  substances,  but  they  are  not  pathogenic 
to  suseeptible  animals.  It  has  alstj  been  found  that  fragments  of  red- 
blofwl  corpuscles  may  take  on  the  stain  of  the  tubercle  l>a(  illi  and  show 
aciil-fast  ]»roperti€\s. 

1  he  microscopic  test  proving  unreliable,  iu<icula{ion  exi»enments 
have  been  made  to  clear  uj)  the  problem.  Tlie  biootl  of  tuln-rculous 
patients  was  injectetl  into  susct^ptible  aninuils.     Some  authors,  Hke 


*  QuoU'd  from  ( "aliet'tte,  L'infoctimi  Bac-iltaire.  p.  2li}, 

»  Virch.  Arrh-.  mm.  IWI,  XV2i  Mi'd.  Klimk,  1912.  p,  798, 

•  Am.  Jour,  Mod.  SrL,  U>(n\  137,  2i)7, 

*  Ztwhr.  L  TulM^rkul.,  11111,  IT,  :U7:  1912.  18,  430. 

*  For  a  K'Buint  uf  iliu  litt*mtur«'  tm  thiH  ?5uhirH't.  see,  L5wM]stcin.  Vorlo^^ungon  liljpr 
Tuberk\ilos*\  Jena.   192tK  pp.   1  tti   UH, 

•  ZontraU^L  f,  Brtktfriol.   UHO,  61.   149. 

»  Beitr,  «.  Ktiiiik.  d.  TutK'rkuL,  1U12.  23,  265. 

•  Jour.  Am,  Mod,  Aaau.,  1909.  63,  909. 
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Anderson/  Rumpf,^  Ravenel  and  Smith,^  Querner,*  Leo  Kessel,^  and 
others,  were  either  entirely  negative,  none  of  the  animals  experimented 
on  showed  any  tuberculous  lesions  after  death,  or  only  a  few  of  them 
were  infected.  Liebermeister,  on  the  other  hand,  reported  that  in  6 
cases  the  animals  were  infected  with  tubercle  bacilli  in  the  blood  of 
human  beings  who  showed  no  clinical  symptoms  of  the  disease. 

Investigations  by  Mildred  C.  Clough*  showed  that  inoculation  tests 
are  unreliable,  especially  when  the  blood  is  drawn  from  patients  suf- 
fering from  chronic  phthisis.  She  collected  from  the  literature  1508 
cases  studied  by  guinea-pig  inoculation,  of  which  195,  or  12.9  per  cent, 
gave  positive  results.  In  500  cases  FrankeP  found  20  per  cent  positives ; 
Fischer®  in  1250  cases,  17  per  cent.  However,  in  all  these  cases  acute 
and  chronic  tuberculosis  were  indiscriminately  mixed  together.  In  48 
cases  of  miliary  tuberculosis,  66.6  per  cent  gave  positive  results.  In 
other  words,  according  to  Clough,  only  6.7  per  cent  of  chronic  cases, 
and  66.7  per  cent  of  acute  cases  give  positive  results  to  inoculation 
tests.  Miss  Clough  says  that  with  blood  cultures  positive  results  are 
more  often  obtained  of  the  existence  of  a  bacteremia  in  tuberculosis. 

The  reason  why  tubercle  bacilli  in  the  circulating  blood  are  only 
rarely  pathogenic  to  susceptible  animals  has  been  given  differently  by 
different  authors.  Some  maintain  that  it  all  depends  on  the  number 
of  bacilli  in  the  injected  blood,  and  when  they  are  scarc^e,  they  may 
prove  ineffective.  Moreover,  while  inoculating  the  blood  not  only 
bacilli  are  injected,  but  also  antibodies,  and  that  the  bacilli,  while 
remaining  in  the  living  blood,  have  been  attenuated  in  their  virulence. 
If  their  virulence  had  been  maintained,  acute  miliary  tuberculosis 
would  have  resulted  in  the  patient  from  whom  the  blood  was  drawn. 

From  the  theoretical  viewpoint  it  is  important  to  mention  that  it 
is  agreed  that  while  circulating  in  the  living  blood  tubercle  bacilli  do 
not  multiply  by  proliferation,  it  is  only  when  they  settle  on  some 
susceptible  tissue  that  they  may  grow  in  number  through  multiplica- 
tion. 

So  far,  the  finding  of  tubercle  bacilli  in  the  blood  is  of  no  diagnostic 
or  prognostic  value,  even  in  suspected  cases  of  acute  miliary  tuber- 
culosis. 

THE  URINARY  SYSTEM. 

The  Kidneys.— There  appear  to  be  no  changes  in  the  structure  and 
functions  of  the  kidneys  which  can  be  considered  specific  and  char- 
acteristic of  early  phthisis,  excepting  in  cases  with  a  very  acute  onset, 

»  The  Presence  of  Tul)ercle  Bacilli  in  the  Blood  in  Clinical  and  Experimental   Tuber- 
culosis, Hygienic  Lahorat.  Bull.,  W'ashington,  1909,  No.  57. 
«  MQnchen.  med.  Wchnschr..  1912.  69,  1951. 
«  Jour.  Am.  Med.  Assn.,  1909,  53,  1915. 

•  Munchen.  med.  W^chnschr.,  1913,  60,  401. 
»  Am.  Jour.  Med.  Sci.,  1915,  150,  337. 

•  Am.  Rev.  of  Tubcrcul.,  1917.  1,  598. 

'  Schmidt's  Jahrbiicher,  1913,  217,  2056. 

•  Ztachr.  f.  Hygiene,  1914.  78,  253. 
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with  high  fever,  which  affects  these  organs  in  the  same  manner  as 
hyperthermia  due  to  other  causes^  or  in  cases  in  which  the  kidneys  are 
inoculated  at  the  onset  together  with  many  other  organs,  as  in  acute 
miliary  tuberculosis.  Recent  investigations  of  the  renal  function  by 
Charles  W.  Mills^  and  John  T.  Henderson,  and  also  by  Elmer  H.  Funk,* 
show  that  in  the  incipient  stage  it  is  normal,  and  that  it  is  reduced 
in  the  advanced  stages  of  the  disease  only  when  there  is  evidence  of 
structural  damage  to  the  kidney. 

Some  writers,  notably  the  French,  have  described  polyuria,  phospha- 
turia  and  albuminuria  as  very  frequent  in  early  and  even  in  latent 
phthisis.  Barbier*  says  that  albuminuria  is  often  the  only  sign  observed 
for  a  long  time  before  other  symptoms  make  their  appearance;  and 
that  this  albuminuria  is  often  misunderstood  by  physicians.  Albert 
Robin*  describes  pretuberculous  polyuria:  The  quantity  of  urine  in 
the  early  stage  is  increased;  in  the  second  stage  normal;  and  in  the 
third  stage  diminished,  although  some  patients  have  polyuria  through- 
out the  course  of  the  disease.  The  oliguria  of  the  advanced  stage  is 
closely  related  to  the  fever,  sweats,  and  eventual  diarrhea.  Robin 
maintains  that  the  polyuria  of  early  phthisis  is  simple,  showing  no 
abnormal  constituents,  or,  at  most,  there  may  be  phosphaturia,when, 
at  times,  it  may  be  severe  enough  to  cause  irritation  of  the  kidney 
substance,  congestion,  and,  finally,  albuminuria. 

These  changes  have,  however,  not  been  met  with  sufficient  constancy 
to  place  them  in  the  category  of  pathognomonic  or  specific  symptoms 
of  early  tuberculosis.  Among  100  cases  of  early  tuberculosis  that  I  have 
especially  investigated  for  the  purpose  of  testing  this  point,  I  found 
albuminuria  in  only  9  cases  and  casts  in  only  3. 

Albuminuria  in  Advanced  Cases.— In  the  advanced  stages  albumin- 
uria is  very  frequent.  Montgomery  found  albumin  present  in  about 
one-third  of  cases  of  phthisis.  In  the  majority  of  cases  the  amount 
was  only  a  trace  and  when  found  in  larger  amounts  it  was  always  asvso- 
ciated  with  casts  and  blood  or  pus.  By  using  delicate  methods  Mills 
and  Henderson  found  traces  of  albumin,  with  or  without  hyaline  casts, 
in  40  per  cent  of  sanatorium  patients.  It  appears  that  cases  with 
intestinal  ulcers  have  larger  amounts  of  albumin  than  others.  From 
his  studies  Montgomery  arrives  at  the  conclusion  that  a  large  number 
of  cjists  in  the  urine  of  consumptives  are  indicative  of  an  unfavorable 
prognosis,  and  the  reverse. 

As  to  the  causes  of  the  albuminuria  we  are  not  clear.  Some  look  upon 
it  as  caused  by  the  irritation  of  the  tuberculous  toxins,  which  are  elimi- 
nated with  the  urine,  on  the  renal  parenchyma,  while  others  see  in  it 
the  effects  of  the  chronic  fever,  or  actual  tuberculosis  of  the  kidneys. 
In  an  exhaustive  study  of  the  problem,  N.  Leon-Kindberg*  arrives  at 

»  Am.  Rev.  TuImtc,  1917,  1,  574.  «  Ibid,.  1918,  1,  146. 

»  Brouardcl  and  (Jilbort's  TraiU'  de  MMecine.  Paris,  1910,  29,  423. 
*  Trait<Mnent  de  la  tuberculose.  p.  498. 
'  Etudes  8ur  le  rein  des  tubcrculeux,  Paris,  1913. 
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the  conclusion  that  the  so-called  "tuberculotoxins**  cause  no  lesions 
in  the  kidneys.  The  presence  of  isolated  tubercles  in  the  kidneys 
explains  perhaps  some  cases  of  bacteriuria. 

It  must  be  mentioned  that  mixed  infection,  such  as  is  seen  in  pul- 
monary cavities  containing,  in  addition  to  tubercle  bacilli,  also  pyogenic 
microorganisms,  is  usually  the  cause  of  albuminuria  in  the  advanced 
stages  of  phthisis  where  Acre  is  no  concomitant  renal  tuberculosis. 

Nephritis  in  the  Course  of  Phthisis.— Symptoms  of  acute  nephritis 
are  very  rarely  met  with  during  the  course  of  phthisis;  but  the 
chronic  forms,  parenchymatous  and  interstitial,  have,  however, 
been  found  in  variable  proportions.  Bamberger  found  nephritis  to- 
gether with  phthisis  to  the  extent  of  15  per  cent;  Potain  states  that 
one-fifth  of  all  consumptives  have  nephritis;  and  others  have  found 
even  higher  percentages.  Senator  was  inclined  to  the  opinion  that 
tuberculosis  is  an  important  etiological  factor  in  chronic  parenchy- 
matous nephritis.  But  it  appears  that  clinical  symptoms  of  nephritis 
are  usually  altogether  absent,  even  when  albumin  and  casts  are  found 
in  the  iu*ine,  and  cardiac  hypertrophy  is  exceedingly  rare. 

Most  of  these  views  are  based  on  the  presence  of  albumin  in  the 
urine,  and  Montgomery^  has  shown  that  in  pulmonary  tuberculosis 
albumin  and  casts  are  not  often  associated  with  evidences  of  nephritis. 
In  phthisis,  albuminuria  is  not  necessarily  a  manifestation  of  nephritis, 
or  even  of  renal  tuberculous  lesions;  but  in  many  cases,  especially  in 
fibroid  phthisis  and  emphysema,  it  is  due  to  cardiac  dilatation,  to 
intestinal  and  hepatic  disturbances,  etc.,  which  are  so  frequent  in 
advanced  phthisis.  Albuminuria  may  also  be  the  sole  indication  of 
a  tuberculous  lesion  in  a  kidney  which  manifests  itself  by  no  other 
symptom  during  life.  Thus,  in  a  painstaking  study  of  106  pairs  of 
kidneys  taken  from  consumptives,  made  by  J.  Walsh,^  53.9  per  cent 
were  found  to  contain  tubercles.  He  also  found  that  among  these  106 
pairs  of  kidneys  only  10  showed  chronic  interstitial  nephritis,  \^hile  in 
44  kidneys  from  patients  suffering  from  other  chronic  diseases,  there 
were  23  with  this  form  of  nephritis,  which  clearly  indicates  that  tuber- 
culosis of  the  lungs  is  antagonistic  to  the  ordinary  chronic  general 
interstitial  nephritis,  just  as  it  appears  antagonistic  to  general  sclerosis 
of  other  organs. 

The  Amyloid  Kidney.— In  the  far-advanced  stages  of  phthisis  with 
large  suppurating  cavities  in  the  lungs,  we  often  encounter  amyloid 
degeneration  of  the  kidneys,  as  in  suppuration  due  to  other  causes.  It 
is  usually  found  associated  with  amyloid  changes  in  other  organs, 
notably  the  liver,  spleen,  and  intestines.  But  even  this  is  not  as  fre- 
quent as  would  be  expected.  White  found  9.2  per  cent;  Walsh  6.6 
per  cent,  and  he  never  found  it  exclusively  in  the  kidneys;  Blum  in 
only  6  i>er  cent,  but  he  points  out  that  79.2  per  cent  of  all  amyloids 
were  caused  by  tuberculosis,  of  which  54.4  per  cent  is  pulmonary 
phthisis. 

>  Fourth  Annual  Report  Henry  Phipps  Institute,  1908,  p.  120. 
»  Tr.  Sixth  Intern.  Congr.  Tuberc,  1908,  1,  347. 
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Its  syniptc)Uisit(jlt)^'y  is  that  of  aiiiyluitl  ilist^asc  uf  the  livtT  arul  intes- 
tines, anrl  Ucrause  it  is  always  asisnr^iated  with  nther  t-haiiges  in  the 
kidneys,  such  as  chronie  pMreiK^hymatfnjs  nephritis,  the  resulting 
symptoms  are  ahvays  romplex»  Alhumio  is  usually  present  in  the  urine. 
I  Hud  it  safe  to  ennetude,  when  the  liver  is  erilar^eNl  and  therr  i^  \iTi*- 
(use  diarrliea,  that  there  is  no  doubt  that  the  kidneys  are  amyloid. 
Hut  when  there  is  no  diarrhea*  there  is  polyuria  of  low  speeifie  gravity, 
easts,  and  hut  little  allnuuiiL 

Terminal  Edema,  —  Edema  is  i)resent  in  a  large  projiortiou  of  rases 
of  advanced  |»hthisis:  the  ankles  ami  kiu-es  especially  are  thus  atfeeted 
during  the  termiua!  stages,  but  it  dt^es  not  ahvays  (Jepeud  on  the  con- 
dition of  the  kidneys.  Moutgotnery  fotmil  no  relation  between  etienui 
arul  the  ueeurrcnee  4>f  alhumiu  and  easts  in  tiie  nriiie.  ami  suggests 
tliat  the  edema  ffjurid  in  tuhereulosis  does  not  ileiKMiil  |>riim»rily  on 
ne]>hritis,  (Seueral  anasarca  is  at  times  seen  in  far-advanted  <mses 
toward  the  end.  and  this  may  be  a  manifestation  of  the  state  of  the 
kidru'ys,  Init  when  we  liear  in  mind  that  in  these  eases  we  also  luive 
eanliae  ditatatinn,  it  is  clear  that  the  pat  In  agenesis  ts  »>fteu  ctinn>h*x. 

The  edema  may  be  considered  an  ill  omen,  and  1  have  not  seen  a 
consumptive  with  edematous  ankles  and  knees  survive,  or  even 
im|)rove.  It  may  l>e  unilaterah  sometimes  <me-half  of  the  body  is 
swollen  and  pitting,  corres|Mjndiiig  tu  the  siiie  on  vvlueh  the  patient 
lies.  At  times  \\v  stv  it  4ady  in  one  upper  extremity,  due  to  [pressure 
on  the  veins  ctaning  to  the  arm  hy  tyljcn  ulons  glands,  or  when  they 
are  implicated  in  the  adhesive  pleurisy  of  that  side,  and  na^re  eom- 
monly  by  thnnnbosis  of  the  imiominate,  subclavian,  or  tither  veins. 
riilebitis  or  thn»mhnsis  of  tlie  fcnirjrah  [)opliteal,  and  crural  veins  is 
even  more  fretjnent  (see  (  ha]>ter  XXIX). 

Uremia.  Sympt*>m.s  of  uremia  are  not  often  met  with  in  ]>htlii.sis, 
hut  not  s<i  rarely  as  some  authors  wrjuld  lead  ns  to  believe.  In  the 
advanced  stages  we  meet  at  times  with  ty[)ical  nrenjia,  wliieli  is  often 
mistaken  for  meniu^'eal  infec^tion.  !  have  mvu  several  cases  of  convul- 
sions due  to  this  cause.  In  severe  dyspnea  without  fever,  arising 
suddenly,  nreniia  is  to  be  thought  f»f  in  cases  with  albumin  and  easts 
in  the  urine.  Often  the  diarrhea  iJ*served  in  these  cases  i?^  distinetly 
of  nremie  origin,  and  at  times  we  itiei-t  with  (nilmtaiary  edema.  Thesi* 
conilitious  are  usually  very  difficult  of  recognition  and  differentiation. 


CHAPTER  XIII. 
NERVOUS  SYMPTOMS  OF  PHTHISIS. 

As  an  exquisitely  chronic  disease,  phthisis  is  accompanied  by  many 
morbid  manifestations  of  the  nervous  system;  in  fact,  nearly  every 
symptom  of  the  disease  is  often  influenced  by  the  effects  of  the  tuber- 
culous toxins  on  the  nervous  system.  The  neurotic  phenomena  may 
make  their  appearance  immediately  at  the  outset,  in  some  they  pre- 
cede the  actual  onset  of  active  phthisis,  while  most  confirmed  con- 
sumptives have  a  psychology  peculiarly  their  own,  and  show  symptoms 
of  nervous  aberration  which  cannot  escape  the  vigilance  of  the  obser- 
vant physician. 

Neurasthenia  and  Psychasfhenia.— The  onset  of  phthisis  is  often 
accompanied  by  s^Tnptoms  simulating  that  syndrome  which  is  known 
under  the  vague  term  of  neurasthenia;  indeed,  many  patients  have 
been  treated  for  neurasthenia  for  months  before  the  true  nature  of 
their  affection  was  recognized.  These  symptoms  have  been  described 
by  many  authors  and  deserve  careful  consideration. 

A  large  proportion  of  incipient  and  confirmed  consumptives  complain 
of  vertigo,  headache,  pains  along  the  spine,  irritability  of  temper, 
insomnia,  not  necessarily  due  to  nightsweats,  and  fleeting  pains  of  the 
chest  which,  at  times,  cannot  be  attributed  to  circumscribed  pleurisy; 
frequent  attacks  of  tachycardia,  irrespective  of  the  temperature  and 
cardiac  palpitation,  are  not  rare.  There  is  also  the  characteristic 
languor  and  persistent  weariness,  which  is  not  relieved  by  sleep;  on 
the  contrary,  many  state  that  they  feel  weary  and  tired  in  the  morn- 
ing, on  getting  out  of  bed,  and  that  this  tired  feeling  wears  oft*  in  the 
afternoon  or  evening,  all  of  w  hich  is  suggestive  of  neurasthenia  and 
psychasthenia.  Considering  these  symptoms  there  is  little  wonder  that 
many  patients  are  treated  for  **  nervousness"  until  an  attack  of  dry 
or  moist  pleurisy,  or  of  hemoptysis,  or  a  careful  examination  of  the 
chest,  reveals  the  true  state  of  affairs.  Papillon^  goes  so  far  as  to  say 
that  he  suspects  every  victim  of  neurasthenia  to  be  a  subject  of  latent 
tuberculosis,  and  G.  D.  Head^  believes  that  a  considerable  propor- 
tion of  neurasthenics  harbor  a  tuberculous  infection  which  is  so  con- 
cealed that  it  escapes  detection  by  the  usual  clinical  methods.  Con- 
sidering that  neurasthenia  is  quite  often  the  result  of  toxic  causes,  it 
is  clear  that  tuberculous  toxemia  may  be  a  cause  of  these  symptoms 
in  many  cases.    If  the  chests  of  all  patients  treated  for  neurasthenia 

»  Arch,  dc  Scien.  M6d.,  1900,  6,  19. 
2  Jour.  Am.  Med.  Assn.,  1914,  63,  99(). 
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were  carefully  examined,  a  large  proportion  of  phthisis  which  is  now 
only  recognized  in  the  advanced  stages  would  be  identified  at  earlier 
stages. 

Reflex  Nervous  Phenomena. — Aberrations  of  the  sympathetic  or  para- 
sympathetic nervous  system  are  not  rare  in  phthisis.  Among  these  may 
be  mentioned  the  unilateral  flushes  of  the  face  and  occasionally  of  one 
ear,  combined  with  a  feeling  of  warmth,  sweating,  etc.  In  some  cases 
it  has  been  observed  that  the  cutaneous  temperature  is  higher  on  one 
side  of  the  chest.  These  unilateral  symptoms  are  usually  found  on  the 
side  corresponding  to  the  affected  hemithorax,  and  in  bilateral  lesions, 
to  the  side  in  which  the  recent,  or  more  active,  lesion  is  located.  In 
some  patients  with  extensive  excavations  in  the  lung,  the  nostril  cor- 
responding to  the  affected  side  is  widely  dilated.  Dermographism 
is  very  frequent. 

These  disturbances  in  the  autonomic  system  have,  during  recent 
years,  been  studied  by  many  authors.  Meyer  Solis-Cohen^  looks  upon 
them  as  a  defense  reaction  of  the  internal  secretory  organs  to  the 
tuberculous  toxemia.  D'Oelsnitz  and  Cornil*  attribute  them  to  irri- 
tation of  the  cervical  sympathetic  and  found  that  they  can  be  best 
detected  by  the  oscillometer.  They  suggest  the  oscillometer,  applied 
to  the  arm  corresponding  to  the  affected  side,  as  a  useful  diagnostic 
measure  to  supplement  routine  diagnostic  methods  for  the  detection 
of  latent  intrathoracic  lesions.  Ernst  P.  Boas,'  who  studied  the  prob- 
lem with  the  Goetsch  epinephrin  test,  arrives  at  the  conclusion  that  the 
functional  disturbances  of  the  circulatory,  alimentary,  and  nervous 
systems  in  the  tuberculous  are  not  specific  manifestations  of  tubercu- 
losis, but  are  usually  conditioned  by  a  constitutional  nervous  instability 
of  the  patient.  At  times  they  may  appear  without  such  an  underlying 
predisposition,  and  then  they  may  bear  some  relationship  to  hyper- 
activity of  the  thyroid.  When  latent,  these  vasomotor  and  other 
functional  disturbances,  may  be  activated  by  tuberculous  infection, 
and  they  appear  to  belong  to  the  same  group  as,  and  are  analogous  to, 
those  of  neurocirculatory  asthenia. 

An  important  symi)tom  of  phthisis  is  dilatation  of  the  pupils,  to  which 
Rogue,*  Destree,*  and  also  T.  F.  Harrington*  drew  attention.  Har- 
rington described  the  widely  dilated  pupils  as  "  not  a  paralyzed  pupil, 
but  rather  one  which  seems  to  be  in  a  more  or  less  constant  state  of 
dilatation,  due  to  some  irritation  along  the  track  of  the  nerve  fibers  in 
the  celiospinal  region,"  and  says  that  they  may  be  found  in  cases  before 
the  evidences  of  active  disease  can  be  discovered.  Dilatation  of 
but  one  pupil  is  more  frequent,  some  authors  saying  that  it  occurs  in 
more  than  50  per  cent  of  cases;  that  it  is  an  early  symptom  and  may 

»  Am.  Rev.  Tuberc,  1917,  1,  289. 

»  Hull,  dc  la  Soc.  dcs  Hop.  de  Paris,  1919,  43,  861. 

»  Am.  Rev.  TuUtc.  1920.  4,  455. 

*  Gaz.  m6d..  dc  Paris.  1K(>9. 

'  Jour,  de  m6d.  ct  de  pharm..  1894,  241. 

•  Boston  Med.  and  Sufr.  Jour.,  1899,  161,  575. 
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be  found  before  other  symptoms  and  signs  make  their  appearance. 
More  recently,  Meyer  Solis-Cohen,  Emil  Sergent,^  and  H.  Saint- 
Aude*  have  given  this  symptom  attention.  Sergent  has  shown  that  this 
sign  is  not  peculiar  to  syphilis,  but  that  it  is  very  frequently  encoun- 
tered in  pleuropulmonary  tuberculous  lesions  and  especially  in  chronic 
phthisis.  He  distinguishes  several  varieties.  The  inequality  may  be 
an  isolated  phenomenon,  and  the  abnormal  pupil  is  on  the  same  side 
as  the  affected  lung.  It  may  also  be  a  part  of  an  oculopupillary  syn- 
drome, myosis  being  accompanied  by  diminution  of  the  palpebral 
fissure  and  retraction  of  the  eyeball  on  the  affected  side.  In  some 
cases  the  inequality  of  the  pupils  not  only  forms  part  of  the  oculo- 
pupillary sjTidrome,  but  is  also  accompanied  by  vasomotor  symptoms 
in  the  cheek  and  ear  on  the  same  side.  Instead  of  myosis  of  the  pupil 
on  the  side  corresponding  to  the  affected  lung,  there  is  mydriasis  with 
vasomotor  symptoms,  but  without  the  oculopupillary  syndrome.  It 
is  mainly  seen  in  cases  of  phthisis  in  which  the  apical  pleura  is  involved 
in  the  process,  and  in  apical  pleiu*isy.  In  most  cases  of  this  type  there 
is  abo  found  some  swelling  of  the  supraclavicular  glands  (see  p.  486). 
It  is  due  to  irritation  of  the  cervical  sympathetic  by  the  inflammatory 
process  in  the  lung  apex  and  pleura.  With  the  improvement  in  the 
disease  the  difference  in  the  pupils  may  disappear,  but  I  have  seen  it 
persist  after  the  patient  recovered.  At  times,  one  pupil  is  unduly 
contracted. 

Muralf  pointed  out  that  these  unilateral  nervous  phenomena  may 
be  observed  within  certain  limits  experimentally  after  the  induction 
of  therapeutic  pneumothorax.  He  found  that  with  the  increase  in  the 
intrapleural  pressure,  the  pupil  dilates  and  the  cheek  flushes  on  the 
affected  side,  and  in  some  cases  there  are  typical  attacks  of  migraine, 
while  with  the  decrease  in  the  pressure  the  phenomena  disappear. 

Pains.— While  a  large  proportion  of  tuberculous  patients  pass 
through  the  disease  painlessly,  there  are  many  who  suffer  from  pains 
and  aches  of  various  degrees  of  severity.  The  pains  may  be  in  any 
part  of  the  body,  but  the  most  characteristic  are  those  of  the  chest 
and  upper  extremity.  Kuthy  found  that  among  650  patients,  60  per 
cent  had  pains  in  the  chest,  and  of  these  it  was  localized  in  85  per  cent 
in  the  affected,  or  more  affected,  side. 

Many  of  my  patients  have  received  the  first  intimation  of  trouble 
^iith  their  lungs  through  pains  which  were  usually  felt  in  the  infra- 
clavicular space  above  the  second  rib,  and  more  often  in  the  supra- 
spinous fossa,  between  the  shoulder-blades,  or  under  them.  It  is 
usually  of  a  dull  character,  uninfluenced  by  motion,  breathing  or 
coughing,  worse  during  the  night.  The  skin  over  the  affected  area 
is  only  rarely  tender,  but  deep  pressure  almost  invariably  aggravates 
it;  tapping  this  region  may  bring  on  a  coughing  spell.  Hyperesthesia 
of  the  spine  between  the  shoulder-blades  is  quite  common. 

»  Ann.  do  M^d.,  1917,  4,  140;  Progress  M^dicale,  1912,  28,  234. 
«  Th6se  de  Paris,  1917-18.  No.  63. 
*  Mediy.  KUn..  1913,  9,  1814  and  1901. 
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In  more  advancxMi  phthisis  paiiLs  in  the  shoulder  may  be  actually 
Rgtmhinfa,  worse  during'  the  ni^fht,  depriving  the  patient  of  his  sleep, 
and  resisting  all  therapeutic  eflort.s  at  relief.  When  oeeurring  in  the 
iui'iijient  state  they  are  n*it  sf>  aeutely  felt,  but  may  extend  all  along 
the  arm  anfi  forearm  ilown  to  the  finger  tips.  Minor  exposures  to  the 
vieissituden  of  the  weather  may  bring  about  pains,  and  the  patient  then 
lielieves  that  he  is  affected  with  rheumatism.  In  fiict,  many  eases 
of  *'rheumatisnr*  of  the  shonhler  turn  out  to  }>c  phthisis.  Diaphrag- 
Tiiatie  pains  are  freqnent.  They  are  descrifje<]  l>y  the  patients  as  stal>- 
t>ing  in  character,  or  as  if  there  was  a  wound  in  that  region,  mu\  are 
usually  due  to  pleural  adhesions,  and  may  be  aggravated  by  deep 
l>rea thing,  coughing,  ami  sneezing, 

II\}>eresthesia  is  very  rare  in  phthisis  unless  there  is  complicating 
pleurisy.  The  pains  are  usually  elicited  by  ]>ressnre  on  the  regional 
nmsc*les  over  the  affected  parts  of  the  lungs.  When  tlie  apex  is  atfecttHi, 
the  sternoeleidomastoidei  and  the  trapezii  may  he  painful;  when  the 
lesion  is  more  extensive  the  sealeni.  peetorales,  and  intercostals,  and 
when  there  is  a  lesion  at  the  base,  tlie  lumbar  muscles  may  l>e  painful 
rjn  pressure.  In  pleurisy  there  are  hyperesthesia  and  hy]>eralgesia  (see 
p.  4H3).  These  fiains  are  tmt  due  to  chough  because  they  are  nmlaterab 
They  are  accompanied  by  spasmodic  contractions  of  the  regitjnal 
nuiscles,  caused  by  reHex  irritation  of  the  supplying  nerves. 

These  pains  lune  liecn  studicfl  very  carefully  by  Henry  I  lead  »^ 
Sir  James  I^Iacken/Ie,-  and  more  recently  in  this  country  liy  I^vell 
Langstroth,-  Head  found  that  these  pains  were  either  local  or  referred, 
and  when  due  to  pleurisy  they  ioincided  jireciscly  \\ ith  the  situation  of 
the  [>leural  area  involved,  antl  were  accompanied  hy  deep  tenderness, 
but  not  by  superficial  hyperalgesia.  In  cases  of  phthisis  marked  by 
successive  acute  or  subacute  attacks,  involving  previously  healthy 
parts  of  the  lung,  referred  pains  were  mostly  found.  He  attributed 
them  to  the  fact  that  the  end-organs  of  tlie  sensory  nerves  in  the  i>or- 
tii>n  of  the  lung  invaded  remained  intact,  and  capable  of  conveying 
impressions  when  irritate*  1.  These  nerve  endings  were  destroyed  after 
tlie  disease  advanced,  causing  necrosis,  and  were  no  more  cajmhle  of 
causing  referred  pain.  SufMTficial  tenderness  is  ])articularly  liahJe  to 
spread  uhmg  the  jwitlis  uf  tlie  nerves,  and  Ht^ad  beheved  it  due  to  the 
cachexia  and  pyrexia  characteristic  of  each  acute  exacerbation  of  the 
disease.  Within  certain  limits,  he  was  able  to  determine  the  lung  aren 
involved  l\v  the  cutane<ms  hyjKTalgesia-  A  review  of  the  varicais  ft^rms 
of  pains  in  f dithisis  is  given  by  l'\  lessen*  in  a  s|x*cial  im^nograph.  <  Tini- 
cul  ex[HTicncc  has  taught,  however,  that  Langstroth's  c<mclusiun  to 
the  elFect  that  this  hy}>era!gesia  is  practically  of  no  impt*rtance  in 
diagn4>sis,  or  in  localizing  pulmonary  lesions,  is  cttrrect.     But  in  the 


»  Brain.   \Hm,  19,   15:*. 

*  Symptoms  nud  Their  liiterprptation,  LoDdon,  1003* 

*  Arcb.  Int.  Med  .  UHfi,  16,  149. 

*  LuiiKens<?hwiudMurbl  und  Nen'enayrtem.  Jem%*  1805. 
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diagnosis  of  pleurisy,  especially  of  the  dia]>hrafjniatic  portion  of  the 
pleura,  a  study  of  the  referred  pains  is  of  universal  diagnostic  impor- 
tance (see  p,  4S3), 

It  appears  that  the  ten<lerness  found  in  active  phthisis  is  the  result 
of  the  rigid  contraction  of  the  muscles^an  attempt  un  the  part  of  the 
muscles  It)  protect  the  diseased  viscera  beneath  them.  It  is  rejilaced 
by  oniscular  atrc^phy  in  the  later  stages  nf  phthisis* 

The  origin  of  the  various  pains  in  phthisis  is  not  ahvays  clear.  It 
has  been  shown  by  Sir  James  Mackenzie  that  the  lung  is  insensitive 
to  stimulation  when  healthy  or  fliseased,  as  is  eviflent  from  tlie  fact 
that  when  an  explcjring  needle  penetrates  the  lung  the  initient  feels  no 
pain.  In  fact,  no  form  of  stimulation  of  lung  tissue  seems  to  he  capalile 
of  proflncing  sensation,  directly  or  reflexly*  It  is  for  this  reason  that 
necrosis  of  lung  tissue,  as  it  occurs  in  gangrene,  abscess,  or  tuberculous 
cavity  formation,  is  usnall\^  painless. 

The  suggestion  that  the  pains  in  phthisis,  as  well  as  in  pleurisy 
anri  pneiunonia,  are  due  to  pleural  involvement  does  not  holtl  either, 
because  the  pleura  is  insensitive.  Mackenzie  states  tliat  he  repeatedly 
explored  the  pleural  cavity  for  any  evidences  of  sensation  anrl  could 
employ  ric^  form  of  stimulation  capable  of  producing  pain.  When 
inducing  therapeutic  pneumothorax  I  have  repeatedly  observed  that 
entering  the  parietal  pleura  with  the  needle  produced  no  pain,  nor 
does  scratching  the  visceral  pleura  with  the  point  of  the  needle  produce 
any  sensatif»n.  Mackenzie  is  therefore  inclined  to  attribute  pains 
of  the  kind  mentioned  above  to  contraction  of  the  overlying  nmscles. 
This  is  the  reason  why  no  hyperesthesia  of  tlie  skin  is  met  with  in 
phthisis,  but  pressure  pain  is  frequent.  It  is  due  to  a  visceromotor 
pefleXt  and  occurs  along  the  distributitm  of  the  sensory  nerves  which 
are  stimulated  l>y  the  lesion.  The  above-mentioned  jiain  in  the  shniilder 
can  be  explained  by  irritation  in  diaj)hragtnatic  pleurisy  of  the  i>hrenic 
nerve  which  conducts  the  stimulus  to  the  skin  of  the  shoulder.  Both 
the  phrenic  and  fourth  cervical  nerves  leave  the  spinal  cord  at  the 
same  segment,  and  the  former  nerve  conducts  afferent  fibers,  as  well  as 
efferent  (motor),  and  it  is  in  all  probability  by  the  former  that  the 
stimulus  is  conveyed  to  the  center  i>f  tlie  fourth  cervical  nerve  in  the 
cord.  Pottenger  also  attributes  these  shoulder  pains  to  an  inflammation 
of  the  nerve  resulting  from  the  reflex  segmental  stimulation— a  true 
neuritis.  On  the  other  hand,  investigatirais  by  C'apps^  seem  to  indicate 
that  irritaticm  of  the  central  part  of  the  <liaphragmatic  pleura  gives 
referred  pain  in  the  net*k;  and  irritation  <jf  other  \mris  also  gives  rise  to 
true  referred  pains,  set  up  by  impulses  carried  to  the  third  and  fourth 
cervical  segments  by  the  [>lirenic  nerve,  and  thence  to  the  areas  ut 
these  segments.    This  point  is  discussed  in  detail  in  <lni|iter  XXVL 

During  the  last  few  days  of  life  the  reflexes  are  \isually  abolished 
in  the  phthisical,  and  tliey  are  relieved  frnm  all  pains;  in  fact,  at  times 
we  find  them  very  hopeful  because  they  feel  no  more  i>ains. 

*  Arch.  Int.  Med..  lt*ll.  8,  717. 
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Psychic  Traits.— Psychoses  met  with  among  tuberculous  patients 
may  be  considered  in  the  main  as  coincidences,  because  so  many  people 
suffer  from  phthisis,  and,  inasmuch  as  this  disease  is  no  bar  against 
mental  alienation,  it  is  but  natural  that  some  should  become  insane 
from  any  of  the  causes  of  this  aberration.  It  is  a  fact  that  an  enormous 
proportion  of  insane  die  from  phthisis — Clouston^  states  that  two- 
thirds  of  deaths  among  idiots  result  from  tuberculosis — but  this  may 
be  due  to  their  irrational  mode  of  life,  as  well  as  to  their  confinement 
in  institutions.  Delirium  is  also  very  often  seen  in  the  terminal  stages 
of  phthisis  and,  when  not  due  to  meningeal  complication,  it  does  not 
differ  from  the  delirium  seen  in  inanition,  exhaustion,  or  febrile  intoxi- 
cation due  to  other  causes.  But  in  addition  to  these  occasional  psychic 
disturbances,  which  might  be  expected,  there  have  been  noted  other 
psychic  peculiarities  in  phthisical  patients,  and  many  authors  have 
spoken  of  a  characteristic  psychology  of  the  consumptive. 

These  phenomena  have  been  observed  also  in  infants.  Combe*  is 
in  agreement  with  other  authors  that  the  tuberculotoxins  act  on  the 
nervous  system  of  infants,  as  of  older  children,  and  cause  a  decided 
change  of  character.  The  infant  loses  its  gayety;  it  never  smiles,  but 
cries  without  cause.  It  sleeps  badly,  awaking  often,  but  is  difficult  to 
arouse  in  the  morning.  This  change  in  character  is  mostly  observed  in 
children  with  tuberculous  meningitis,  but  is  also  seen  in  those  suffering 
from  other  forms  of  tuberculosis. 

Many  tuberculous  patients  show  a  remarkable  change  in  their  mental 
traits  and  character,  a  disturbance  in  their  emotional  life  and  a  striking 
divergetwe  from  their  previous  customs,  habits,  affections,  and  tastes.  In 
some,  this  change  precedes  the  evident  onset  of  the  disease,  in  many 
it  appears  synchronously  with  the  symptoms  of  active  disease;  it  may 
ameliorate  with  each  improvement,  and  aggravate  with  each  acute 
exacerbation. 

This  change  in  character  manifests  itself  in  various  other  ways: 
Liberal  persons  may  become  stingy  and  misanthropic,  brave  ones 
become  cowardly,  etc.  Engel'  points  out  that  the  original,  innate 
temperament  or  character  of  the  individual  becomes  strikingly  pro- 
nounced in  the  chronic  consumptive:  The  pessimist  suffers  from 
marked  despondency;  the  optimist  becomes  unreasonably  hopeful  of 
the  ultimate  outcome,  etc.  These  phenomena  may  be  explained  by 
the  discordance  between  the  subjective  feelings  of  the  patient  who  is 
not  as  disabled  as  the  objective  findings  of  the  physician  would  lead 
to  expect.  The  mental  make-up  of  the  patient  depends  greatly  on 
his  physical  condition  which,  in  tuberculosis,  is  subject  to  great  oscil- 
lations; aggravations  and  improvements  coming  and  going  quite 
unexpectedly.  The  mental  traits  per  se  do  not  change,  but  such  traits 
as  were  characteristic  during  youth,  but,  as  a  result  of  education, 

»  Allbutt's  System  of  Medicine,  8,  307. 

«  I^,  Nouriiwon,  1916,  4,  73. 

*  MQnchen.  med.  Wchnschr.,  1902,  48,  1383. 
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training,  and  the  vicissitudes  of  life,  have  been  suppressed,  reappear 
boldly,  unhindered  by  conventionalities. 

A  psychic  trait  of  the  consumptive  which  has  been  noted  by  most 
writers  is  selfishness.  He  becomes  egotistical  and  egocentric.  He  is 
interested  in  the  welfare  of  but  one  person — himself — to  the  exclusion 
of  all  who  had  depended  on  him  before.  He  will  eat*  costly  food 
while  his  children  starve;  he  will  make  unreasonable  demands  on  his 
relatives  and  friends  and  show  no  gratitude.  In  sanatoriums  this  has 
been  the  most  important  problem  with  which  the  officers  have  to  cope, 
and  the  failure  of  many  superintendents  is  due  to  their  lack  of  appre- 
ciation of  this  trait  of  the  consumptive.  As  Saxe^  states,  the  ascendence 
of  selfishness  plays  the  most  important  role  in  the  molding  of  the 
mental  traits  of  the  tuberculous.  In  some  patients  these  factors  are 
so  pronounced  that  they  completely  reveal  the  concealed  elements  of 
their  characters.  "They  are  whimsical,**  say  Smith  Ely  JellifFeand  Elida 
Evans,*  "have  no  sense  of  responsibility  and  often  do  not  hesitate  to 
spread  infection.  The  nature  of  many  adults  suffering  from  clinical 
tuberculosis  is  that  of  a  child,  selfish,  self-centered,  irritable,  easily 
angered,  capricious  with  their  food,  will  eat  only  what  they  like,  eating 
irregularly,  and  appearing  underfed.  .  .  .  Their  strong  infantile 
reactions,  in  that  they  utterly  disregard  others,  are  egotistical,  dissatis- 
fied and  ungrateful."    O.  Amrein^  speaks  in  a  similar  vein. 

Enphoiia  and  Eathanasia.— Optimism,  despite  many  evidences  of 
progressive  disease  which  saps  the  body,  is  frequent;  only  a  copious 
hemorrhage,  or,  more  rarely,  a  spontaneous  pneumothorax,  will  terrify 
the  average  tuberculous  patient.  Otherwise,  all  the  symptoms  amount 
to  little  or  nothing.  An  increase  in  the  cough  is  due  to  a  "cold"; 
anorexia  is  caused  by  bad  food,  etc. 

Barring  the  functional  neuroses,  there  are  no  diseases  in  which 
suggestion — auto-  and  heterosuggestion — is  so  effective  in  modifying 
the  course  of  the  malady  or  in  relieving  symptoms.  An  injection  of 
water  will  induce  sleep,  relieve  pain,  cough,  etc.,  and  even  produce 
an  increase  in  temperature  exactly  like  that  of  the  tuberculin  reaction. 
In  many  European  sanatoriums  there  is  a  routine  measure  before 
applying  tuberculin  for  diagnostic  purposes,  to  inject  water  with  a 
view  of  ascertaining  whether  the  fever  is  due  to  psychic  effects,  or  to 
the  tuberculin.  It  has  been  found  that  20  per  cent  of  patients  react 
to  the  injecHo  vacua.  Some  physicians  have  been  able  to  suggest  the 
hour  of  the  day  when  the  reaction  will  appear,  as  well  as  any,  or  all, 
of  the  symptoms  which  make  up  the  typical  tuberculin  reaction.  The 
effects  of  this  high  susceptibility  to  suggestion  are  seen  in  phthisio- 
therapy;  quack  doctors  and  remedies  are  thriving  on  consumptives 
more  than  on  any  other  class  of  patients,  excepting  perhaps  the 
venereal,  in  whom  the  element  of  secrecy  is  of  importance. 

»  New  York  Med.  Jour.,  1903,  78,  211  and  263. 

*  Am.  Rev.  Tuljerc,  1919,  3,  417. 

»  Corr.-Bl.  Schweitzer  AerzUs  1919,  49,  1300. 
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The  i»m%'erl)ial  eiiplioria  and  euthanasia  of  the  eonsutiiptive,  which 
have  heeii  ileseritjeil  in  such  irreat  detail  by  many  medical  authors,  and 
wliirli  have  not  escaped  the  attention  ^>f  writers  of  fiction  who  are  alert 
for  strong  dramatic  eil'ects,  are  other  luanifestations  of  the  proclivities 
to  aiitosyggestion.  Kxperience  has  taught  that  when  a  patient  with 
excessive  excavations  in  the  hiiigs*  running  high  fever,  and  presenting 
other  synif)toms  and  signs  of  this  condition,  In^gins  to  lielieve  that  he 
has  imprtJvet],  that  he  ** feels  fine/'  has  no  pains,  doi\s  not  cough 
tlistressingly,  we  may  l*H)k  for  a  speedy  relief  of  the  unfortunate  hy 
that  greatest  of  henef actors  for  these  ^tesperate  sullerers,  deatlu  It 
is  often  astonishing  to  l^ehold  the  sinking  man  making  plans  for  the 
future,  engage  in  new  enterprises,  phui  long  vciyages — not  for  a  cure, 
which  he  helieves  he  has  almost  attainerl,  but  for  pleasure — or,  as  I 
liave  seen,  arranging  for  his  marriage  a  few  days  bch>rc  his  death. 

Wry  often  tliis  optimism  and  euphoria  are  excellent  aids  in  our 
attempts  at  curing  these  patients.  It  is  a  well-known  fact  that  there 
is  hardly  any  hope  for  a  dcspfnulent  consumptive.  On  the  other 
harnh  this  eu|>horia  is  occasitmally  harmful  liecause  it  misleads  the 
patient  and  he  neglects  the  instructions  of  his  physiciiUK 

It  apptnirs  that  as  a  result  of  the  prolongeil  state  of  intoxication 
protluced  by  the  absorption  of  the  poisons  resulting  fn^m  the  metab- 
olism nf  tlie  tubercle  bacilli,  as  well  as  of  the  products  of  decmn- 
pi^sitioji  of  the  affected  lung  tissue,  the  consumptive  is  in  alitjut  the 
same  mental  state  as  those  who  are  under  the  influence  of  mild  alcoholic 
intoxication.  The  external  ap])earance  of  the  consiunptive  betrays 
his  state  of  intoxication.  His  Ivright  eyes  with  flilate^d  pupils,  which 
are  at  times  contracted  unilaterally,  the  fiusluTig  cheeks,  the  keen 
intellect  which  is  so  often  met  with  among  thcise  who  hch^re  the 
onset  of  the  disease  were  rather  dull  in  this  respect,  ctnipled  ^nth  a 
flickering  intelligence  which  brightens  up  suddenly  fcjf  a  few  hours, 
but  is  soon  hallowed  liy  mental  depression  or  fatigue^  bear  close  resem- 
l>lance  to  the  average  |>erson  who  is  under  the  influence  of  intMlerate 
iloses  of  alcohfJ,  or  a  narcotic  drug. 

In  tulierculous  patients,  particularly  young  talentefl  individuals,  it 
is  n4>ted  that  for  a  few  weeks  or  months,  now  and  then,  they  display 
ema-mous  intellectual  cai)acity  of  the  <Teative  kind,  Esj>ecially  is 
this  to  l)e  note<l  in  those  who  are  of  the  artistic  temperament,  or  \^ho 
ha\  e  a  talent  for  inniginative  writing.  They  are  in  a  constant  state  of 
nervous  irritability,  but  despite  the  fact  tliat  it  hurts  their  physical 
condition,  tJiey  keep  on  working  anri  prmluee  their  licst  work.  This 
.Hpt^  plitlmmt  has  lx*en  deseri^>ed  hy  man\  authors,  ra^tnblx  by  .L  11. 
Ilul>er^  and  A.  (\  Jaeobson^  in  this  country.  They  maintain  that 
"tlie  quality  of  genius  may,  in  sonjc  cas*'s  at  leasts  l>e  atfecteil  hy 
tnlierculosis,"  and  that  the  intellectual  powers  of  the  genius  are 
(pjirkened  by  reason  of  the  general  psy<'hic  excitation  resulting  from  the 

*  <Viii!»vim|}tJt>D  antl  t'iWliantiont  Philiidrlpliia,    VMH^, 
«  Itiiersrnie  Mr-d.  Jour,  1914.  21.  Mi. 
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action  of  the  tuberculous  by-products.  "They  astonish  everybody," 
says  Letulle,^  "with  their  mental  and  intellectual  activity;  their 
memory,  their  quick  judgment,  their  delicate  reasoning  powers  are  of 
incomparable  amplitude/' 

The  long  list  of  great  writers  and  artists  given  below,^  to  which  many 
more  may  be  added,  shows  that  tuberculosis  is  rather  frequent  among 
talented  individuals,  and  suggests  that  the  disease  may  be  enhancing 
their  productivity  instead  of  reducing  it  as  would  be  expected  a  priori. 

Insomnia.— Insomnia  in  the  early  stages  of  phthisis  may  be  due 
to  restlessness  owing  to  worrj"^  because  of  the  diagnosis  of  a  dangerous 
disease,  and  is  often  removed  by  emphatically  reassuring  the  patient. 
Indeed,  the  characteristic  attitude  of  optimism  soon  prevails  and  the 
patient  is  no  more  disturbed  by  insomnia. 

In  others  insomnia  is  due  to  excessive  cough,  or  nightsweats,  or 
both.  In  some  cases  the  administration  of  hypnotic  remedies  is  of 
no  avail  so  long  as  they  are  given  in  safe  doses.  Especially  prone  to 
insomnia  are  patients  who  suffer  from  paroxysmal  attacks  of  cough, 
each  fit  waking  them  and  keeping  them  awake  for  one-half  to  two 
hours.  In  these  cases  the  administration  of  codein,  morphin,  etc.,  is 
imperative.  Profuse  nightsweats  often  act  the  same  way:  After 
waking  bathed  in  perspiration,  the  patient  finds  it  difficult  to  fall 
asleep  again. 

During  the  advanced  stages  many  patients  find  it  very  hard  to  sleep 
because  of  the  copious  secretions  in  the  pulmonary  cavities  which, 
after  a  short  nap,  overflow  the  bronchi  and  compel  them  to  rise  and 
expel  it  from  the  chest.  Some  with  unilateral  lesions  may  be  able  to 
sleep  the  greater  part  of  the  night  in  certain  positions,  and  they  adapt 
themselves  to  the  conditions.  But  in  others  with  cavities  in  both 
lungs,  or  with  sinuses  leading  from  the  cavities  in  different  directions, 
the  prone  posture  immediately  induces  cough.  Some  have  to  sleep 
with  the  face  downward  if  they  want  to  avoid  cough,  others  in  the 
semirecHning  posture,  etc.  We  also  meet  with  cases  in  which  dyspnea 
is  the  cause  of  insomnia.  While  during  the  early  stages  of  phthisis 
fever  may  be  the  cause  of  insomnia,  it  is  only  rarely  the  case  during 
the  advanced  stages.  The  average  consumptive  has  adapted  his 
organism  to  the  fever  and  does  not  mind  it  very  much.    Tuberculous 

»  Arch.  g6n  de  m6d.,  1900,  2,  258. 

•  It  is  interesting  to  mention  some  of  the  notable  men  and  women  who  were  tulier- 
culous.  Among  them  may  Ije  mentioned:  Rousseau.  Milton,  Kant,  Ix>eke,  Hawthorne, 
Kcat^,  Shelley,  Emerson,  Washington  Irving,  Chopin,  Laennee,  Spinoza,  Hurrell  Froude, 
St«me,  Thoreau,  Charlotte  Bronte,  Ruskin,  RolxTt  Pollok,  Kingsley,  Channing,  Michael 
Bruce,  Bdranger,  Thomas  Hood,  James  Ryder  Randal.  Lanier.  Scott,  Elizabeth  Barrett 
Browning.  Bichat,  Moliftre,  Rachel,  Calvin,  Bastien-Lepag«\  Robert  Louis  Stevenson, 
Watteau,  Jane  Austen,  Francis  Beaumont,  David  Gray,  Richard  Lovelace.  Georges 
de  Gu^rin,  Voltaire,  Amiel,  Paganini,  von  Wel)er,  Nevins,  Marie  B:vshkirts<»fi",  .John 
Addington  Symonds,  Gc^orge  Ripley,  Paul  Laurence  Dunbar,  W«'stc<>tt,  Blackmore, 
Joseph  Rodman  Drake,  Kirke  White,  Steph(?n  Crane,  Adelaide  Anne;  Procter,  N.  P. 
Willis,  Henry  Timrod,  H.  C.  Bunner,  John  Sterling,  R.  Koch,  Count  Leo  Tolstoi,  Maxim 
Gorky,  and  many  others. 
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patients  with  high  fever  are  often  seen  sleeping  quite  soundly  as  long 
as  the  cough,  nightsweats,  and  dyspnea  do  not  disturb  them. 

In  the  terminal  stage  we  often  observe  abnormal  somnolence  in 
phthisical  patients.  For  days,  at  times  for  weeks,  the  patient  lies  in  a 
semicomatose  condition,  careless  about  his  person,  and  only  now 
and  then  wakes  to  ask  for  some  nourishment.  If  not  due  to  excessive 
sedative  medication,  it  may  be  an  indication  of  meningeal  complica- 
tion. But  I  have  had  cases  in  which  this  abnormal  somnolence  has 
existed  for  several  days  or  weeks  before  death,  and  the  autopsy  sho\^  ed 
no  meningeal  tuberculosis.  Some  of  these  patients  have  periods  when 
they  are  mildly  delirious. 

Influence  of  Tuberculosis  on  the  Sexual  Sphere.— The  tuberculous 
toxemia  has  a  profound  influence  on  the  sexual  organs  and  their 
functions.  In  women,  menstrual  disturbances  are  not  uncommon 
during  the  course  of  the  disease,  and  quite  often  these  disturbances 
are  noted  before  the  onset  of  evident  symptoms  of  the  disease.  In 
young  girls  the  appearance  of  menstruation  may  stay  the  progress  of 
the  disease,  as  I  have  seen  in  several  cases.  Probably  for  this  reason 
ancient  clinicians  thought  that  amenorrhea  was  a  cause  of  phthisis. 
Now  we  know  it  to  be  an  effect  of  the  disease.  Amenorrhea  is  very 
frequent  during  the  course  of  phthisis,  and  other  menstrual  disturb- 
ances, dysmenorrhea,  menorrhagia,  metrorrhagia,  etc.,  may  be  ob- 
served in  many  cases.  But  I  know  a  large  number  of  tuberculous 
women  in  whom  the  menstrual  function  remained  practically  normal 
throughout  the  course  of  the  disease. 

During  the  menstrual  days,  and  at  times  a  few  days  before  the 
appearance  of  the  flow,  there  is  often  observed  an  aggravation  in  the 
pulmonary  condition.  The  fever  may  rise,  the  cough  increases  in 
intensity,  rales  increase  in  number  and  extent,  or  reappear  in  places 
where  they  were  noted  before  but  had  disappeared  and  new  areas  of 
lung  tissue  are  often  invaded  during  this  period.  Hemoptysis  is  quite 
frequent  during  this  period  and  in  rare  cases  it  may  even  replace 
menstruation.  Premenstrual  fever  is  occasionally  noted,  as  was  already 
stated  (see  Chapter  IX). 

Conception  is  possible  at  any  stage  of  the  disease,  and  the  pregnancy 
may,  and  often  does,  pass  through  almost  normally,  the  child  being  of 
average  weight  but  often  of  low  vitality.  Reibme>T  believes  that 
tuberculous  women  are  more  prolific  than  healthy  women — Nature 
attempts  to  compensate  in  quantity  for  inferior  quality.  Abortion 
and  miscarriage  are  said  to  occur  more  often  among  them  than  in 
healthy  women,  but  this  has  not  been  proved  conclusively.  It  appears 
that  (luring  pregnancy  the  tuberculous  process  is,  as  a  rule,  in  abeyance, 
and  the  patient  may  even  improve.     (See  Chapter  XXX.) 


CHAPTER  XIV. 
INSPECTION  AND  PALPATION. 

The  Stigmata  of  Phthisis.— After  the  history  and  symptomatology 
of  the  patient  have  been  carefully  inquired  into,  the  physical  exami- 
nation should  begin  with  inspection  of  the  physical  make-up  of  the 
individual.  In  phthisis  not  only  the  chest  should  be  carefully  examined 
but  also  the  head,  the  face,  the  neck,  the  abdomen  and  the  extremities. 
The  stigmata  of  this  disease  are  often  scattered  over  various  parts  of 
the  body,  and  the  experienced  eye  may,  at  times,  find  outside  of  the 
region  of  the  chest  certain  signs  which  are  highly  suggestive  of  phthisis. 
In  some  borderland  cases  these  stigmata  may  be  of  great  assistance 
in  formulating  an  opinion  on  the  diagnosis  and  prognosis. 

Complezion. — Hippocrates  described  the  habtivs  phthisicus — the 
"form  of  the  body  peculiarly  subject  to  phthisical  complaints" — as 
characterized  by  a  smooth,  whitish  skin,  blue  eyes,  blond  or  reddish 
hair,  and  a  phlegmatic  temperament.  Following  this  ancient  clinician, 
many  modern  writers  on  this  subject  have  stated  that  the  external 
appearance  of  certain  persons  betrays  a  strong  predisposition  to  this 
disease. 

Hippocrates'  notion  that  blond-haired  and  blue-eyed  persons  are 
more  prone  to  phthisis  has  survived  to  this  very  day,  and  Beddoe, 
Landouzy,  Delpeuch,  Piery,  Woodruff,  and  many  others  hold  the 
same  view.  Exact  information,  however,  does  not  sustain  this  opinion 
that  fair-complexioned  people  are  more  prone  to  tuberculosis.  In 
countries  with  predominant  blond  populations,  like  Scandinavia, 
England,  Northern  Germany,  etc.,  the  consumptives  are  generally 
blonds;  while  in  Italy,  Spain,  Greece,  etc.,  where  the  dominant  racial 
elements  are  brunettes,  the  consumptives  are  of  the  same  complexion, 
as  can  be  seen  on  visiting  the  sanatoriums  in  these  countries.  In 
China  and  Japan  there  are  no  blonds,  yet  tuberculosis  is  not  lacking. 
Evidently  infection,  the  length  of  time  a  people  has  been  exposed  to 
the  tubercle  bacilli  and,  above  all,  social  and  economic  conditions  are 
of  greater  importance  in  determining  the  rates  of  morbidity  and  mor- 
tality than  race  or  color. 

Fades. — ^The  confirmed  consumptive  presents  a  characteristic,  in 
fact,  an  unmistakable  appearance,  which  betrays  his  disease  not  only 
to  the  experienced  physician,  but  also  to  the  laity,  and  he  can  often 
be  picked  out  from  a  group  of  healthy  people  with  comparative  ease 
and  certainty.  The  emaciated  body,  the  pallor  of  the  face  with  the 
hectic  flush  on  the  cheeks,  the  round  shoulders,  and  the  bodily  decrepi- 
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tude,  may  l>e  seen  in  other  wasting  fliseases;  }>iit  the  fiicies  of  the 
ctmsiiinptive,  while  possessing  all  these  traits,  has  otlier  chnrueteristic 
stipnata.  In  very  few  other  (Hseases  is  there  tu  he  seen  siieli  «  jtutho^- 
iiomnnir  htvml  expression  as  in  tlie  ennsuniptive. 

The  farial  nniseles  are  wasted,  the  t^heeks  sunkeij,  and  the  inahir 
bones  protrude;  the  hps  are  pale  or  livid,  often  eontracted,  as  if  sndlinj; 
or  grinning;  the  heetie  Hush,  whieh  may  l>e  unihiteral;  the  thin  neek 
apjiears  hm^er  tliiin  nnrtuah  the  sterutrniastoids  are  aeeentuated  hke 
two  tense  l)an<ls  on  fjotli  sides;  tlie  iR'ad  is  hent  ffir\\ard  fjetwetni  tlie 
two  round  shouhlers,  and  the  spine  is  t>erit.  Because  of  the  waslin*^, 
the  ears  appear  larj^er;  one  may  be  rediler  than  tlie  other, 

Ihit  the  most  patliognonit»nie  parts  of  the  east  of  eonntenancT  of 
the  consumptive  are  his  (\ves.  Tliey  are  dcc^dy  set  in  the  stK-kets, 
which  apiiear  tarter  than  norniid  becanseof  the  w  astin|jof  the  orlacnlaris 
pal]>ebraruiii.  We  also  meet  w  ith  a  w  ick^nng  of  the  pal|K"l)ral  aperture, 
anti  a  slijjht  protrusion  of  tlie  eyel>all  on  the  affected  side  as  n  result 
of  irritation  of  the  sym]>athctic.  A  narrow  [mljKdirat  a]RTture  with 
a  somewimt  <leeply  set  eyeball  is  a  symptom  of  jvrolttu^a'd  irritatiorj 
of  the  nerve  paths,  and  is  met  with  in  cases  witli  adherent  apical 
|>lenni,  as  was  shown  by  Knthy,  To  the  same  cause  has  ^^een  attrib- 
uted unilateral  dilatation,  or  more  rarely,  eontruction  of  the  pnjjil 
which  may  prt^ccth*  the  evident  tjnsf4  of  active  disease. 

The  ai>pearance  o(  tlie  eye  as  a  whole  is  pnthognonionit^  an<l  (*an 
be  more  easily  recognized  than  descri^K^d.  It  has  a  characteristic 
brilhancy  which  has  lieen  described  as  transparetit,  lustrous,  bright, 
dimly  brilliant;  it  differs  from  the  brilliancy  of  tlie  eyes  in  other  fevers 
in  the  fad  that  it  ajipcars  gloomy,  disniah  or  haunted  its  glance  can 
always  be  felt.  Some  have  attcmpte<i  to  explain  these  charuetcristii-is 
as  due  to  the  wielely  dilated  pupils,  while  the  pearly*white  seleroties 
are  said  to  be  an  expressioji  of  vasomotor  intlnt*nce  on  the  bulbar 
conjunctiva  resulting  from  prt^sure  on  the  cervical  syinj>athencs  and 
are  to  be  seen  mostly  in  cases  of  adherent  a]>ical  pleurisy. 

This  faeies  has  IxTU  reeognize*d  by  the  laity,  and  the  folk-Ure  of 
Europe  abounds  in  sayings  about  the  facial  expression  of  the  consump- 
tive. Writers  of  fiction  and  painters  have  also  ct>nsidered  it  **iu1er- 
esting/*  and  lia\e  made  great  use  of  it  in  their  priKluetirtris.  Many  of  ' 
the  (*lassical  and  modern  painters  have  depict Cfl  this  cast  of  (niuntenance, 
showing  the  false  euphoria  of  the  smiling,  tranquilly  bright,  yet 
melancholy  eyes  of  the  consumptive,  which  are  perhaps  best  sec.Mi  in 
Leonanhi  (hi  Vinci's  La  (HfMumfla—n  (tieture  of  a  ]>hthisiea!  face 
superior  to  any  fIescri|ition  that  can  be  given  «)f  it. 

I  have  seen  these  faeies  in  some  patients  with  latent,  or  quiescent, 
tuberculosis  in  whom  physical  exploratirai  of  the  chest  showed  but 
indeiinite  signs  nf  an  at  tive  lesion.    It  appears  to  be  especially  marked 
in  [jcrsons  of  phthisical  stock  and  in  young  individuals  witli  glandular j 
tuberculosis,  those  wlm  were  infecteil  during  childlnMnb  but  have  rnore] 
or  less  reeoverecb 
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The  SkiB, — Otiier  stipnata  of  f>hthisis,  which  may  be  noted  in  the 
earl>'  stiiges  tif  tlie  disease,  should  he  ineiitioiiefl.  On  the  forehead  and 
npper  parts  of  the  cheeks  we  nia\'  see  vhlimsma  phflihlroraw,  and  in 
those  who  sweat  pr(»fnsel\\  piti/ria.si\^  vtr.simlor  and  ttiht.smitttim  on 
the  anterior  and  posterior  aspects  nf  the  chest.  In  those  who  suM'er 
from  dyspnea,  we  may  find  ( lulihed  finders,  or  deformities  of  the  hands, 
wrists,  spine  ami  tarsus,  whieh  are  the  results  of  pulmonary  osteo- 
arthropathy. On  the  rjeek,  spasm  or  atmphy  of  the  muscles,  whieli 
will  soon  he  deseribed,  may  give  a  clue  that  a  careful  examination 
of  the  chest  is  indicated. 

Enlarged  Glands. — ^'isil>ly  eidarged  ^hmds  are  quite  rare  in  adults, 
thoujtch  I  have  seen  cases  in  wiiich  they  went  on  to  supjiuration.  But 
paljiahle  inlands  on  the  neck  are  very  frequent — in  at  least  50  |>er 
cent  of  my  cases.  In  children*  enlarged  glands  are  very  fre(iuent, 
but  they  are  not  always  an  indication  of  tuljercnlosis.  If  enlar|3;ed 
cervical  glands  were  pathognomonic  of  tubercult*sis  in  children,  we 
should  find  very  few  who  live  in  poverty  free  from  this  disease  (see 
Chapter  XXIV).  Of  greater  importance  from  the  diagnostic  stand- 
point is  enlargemeut  of  the  supraclavicular  glands,  especially  when 
found  unilaterally.    It  speaks  for  tuberculosis  of  the  costal  jjleura. 

We  also  very  often  finil  enlargement  of  the  thynnd  gland  in  tuber- 
culous subjects,  at  times  in  the  incipient  stage,  and  mild  grades  of 
exoj)hthahnos  are  not  uncommon.  The  reciprocal  relation  between 
hj'perthyroidism  and  tu}>erculosis  is  discussed  in  Chapter  XXX, 

Enlarged  Veins  on  the  Chest. — Enhirged  veins  are  often  seen  on  the 
chest,  es|>ecialiy  in  the  infraclavicular  region  over  the  first  and  second 
interspac*es.  and  posteriorly  *ipposite  the  first  thtjracic  spine,  and  lielow 
along  the  line  of  insertioi]  of  the  diaphragm.  The  upper  cnlargcfJ  veins 
are  caused  by  the  interference  with  the  emptying  of  the  internal 
mammary  and  intercostal  veins,  because  of  pressure  on  the  vena  axygos 
by  swollen  tlioracic  glamts,  and  als(j  by  the  increased  expiratory  eH\»rts 
while  coughing.  They  are  occasionally  seen  in  healthy  perstins,  es]>e- 
cially  in  nursing  women,  and  they  may  be  unilateral  in  patients  sufl'er- 
ing  from  cbn^nic  br*inchitis  and  pulmonary  emphysema,  as  well  as 
with  euilotlioracic  tumors.  .Wcording  to  Lombardi/  the  varici^sities 
in  the  neighbi>rhotKl  of  the  seventli  cervical  and  first  thoracic  vcrtebne 
may  be  seen  in  80  to  90  per  cent  of  eases  of  phthisis,  but  I  see  them 
very  frecjuently  in  persons  without  any  active  pulmonary  disease. 

It  v^  ill  also  be  notetl  in  some  cases  that  the  nipple  is  located  lower  tir 
more  externallvi  while  in  women  the  mammary  gland  may  be  smaller, 
and  tlie  nipple  may  be  less  pigmented,  than  on  the  opposite  umiil'ccted 
side. 

The  Normal  Chest. — Before  looking  for  pathological  changes  in  the 
form  and  struct ruT  of  the  chest  we  must  have  a  clear  idea  as  to  what 
eonjititutes  a  normal  thorax,  and  it  must  be  stated  at  the  outset  that 

1  Gior.  Jiiteniaa.  di  Sci.  mod.,  1913.  35,  751. 
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a  normal .  well-formed  chest  is  an  ideal  which  is  not  encountered  more 
often  than  physical  perfection  in  general. 

The  chest  in  a  nnrnial  person  is  synmietrical ;  the  two  sides  are 
practically  alike.  Both  (^lavicles  run  horizontally,  are  not  very  prtmii- 
nent  at  their  external  third;  only  their  contour  is  visible.  The  snpra- 
and  iiifrachiviciilar  fosste  are  only  sH|,4itly  deepenefl,  and  both  to  the 
same  degree.  When  tlie  arms  hang  hy  the  sides  the  scapnite  He  flat 
on  the  back  of  the  cliest  extending  from  the  second  to  the  seventh  ribs; 
in  rare  instancies  they  are  lower,  from  the  third  to  the  eighth  ribs.  The 
supra-  and  infrasj^inous  fossa*  are  filled  out  with  mnscles.  Tlie  spinal 
column  runs  in  a  straight  vertical  hne,  shtnving  a  shght  convexity  back- 
ward at  tiie  upjK^r  half  of  its  dorsal  pf*rtion.  The  ribs  run  downwarti 
and  forward,  are  hardly  visible  in  the  upper  third  of  the  cliest  because 
they  are  covered  with  muscles  and  subcutaneous  fat,  while  in  the  lower 
third  they  are  clearly  prominent,  and  the  intercostal  spaces  are  per- 
ceptibly  indented.  Anteriorly  tlie  costal  arches  form  almost  a  ri^bt 
angle,  between  fW)  and  80  degrees;  the  sternom  is  straight  in  profile, 
about  Hi  to  20  cm.  in  lengtli,  and  Ludovign  angle,  at  the  junction  of 
the  manubrium  and  gladiolus,  is  hardly  visible.  In  some  persons  enjoy- 
ing perfect  health,  Harrison's  grr*ove,  denoting  the  insertion  of  the 
diaphragm,  runs  horizontally,  commencing  at  the  lower  end  of  the 
sternum  and  jiassing  downward  to  the  axillary  line.  The  tw(v  sluailders 
are  of  the  same  height;  so  are  the  nippk^s.  The  anter*>-posterior 
diameter  is  somewhat  shorter  than  the  transverse.  All  the  rliameters  of 
the  chest  should  increase  from  above  downward,  giving  it  the  appear- 
antr  of  a  pyramid  with  its  base  below.  But  tins  jvyramidal  ff»rm  is  not 
very  evident  in  the  average  healthy  i>erson  because  of  the  muscles, 
female  breasts,  and  the  clavicles  over  its  apex.  During  the  first  year 
of  life  the  transverse  diameter  is  almost  as  large  as  the  antero-posterior; 
a  transverse  section  apjyears  almost  ronnd  (Fig.  IT}).  With  the  grmvth 
of  the  child,  this  infantile  form  of  chest  changes,  the  transverse  diam- 
eter increasing  in  length,  so  that  in  a  child  of  ten,  a  section  would  apjiear 
elliptical,  because  of  the  various  projections  of  muscles,  etc. 

The  ideal  chest,  seen  fierhaps  only  in  the  works  of  great  sculptors, 
is,  of  course,  rarely  scm^'ti  in  practice  Ijccause  of  slight  by|)ertrophy  of 
the  muscles  on  the  right  side  in  those  who  work  hard,  slight  slioulder 
drcKtp  in  those  wht)  have  min(>r  forms  of  scoliosis,  etc.,  all  of  which  are 
c( insistent  with  perfect  health  of  the  thoracic  viscera. 

While  the  ideal  chest  is  only  rarely  seen  in  healthy  persons,  it  is 
never  seen  in  tul^Tculous  patients.  In  the  latter,  going  hand-in-hand 
with  the  progress  of  the  disease,  the  form  and  sIia|K*  of  the  tliorax 
change  as  a  result  of  certain  changes  in  the  respiratory  nniscles,  and  in 
many  castas  we  find  on  inspection  and  palpation  conditions  which  are 
characteristic  of  the  phthisical  chest. 

The  So-called  Phthisical  Chest.  -Beginning  with  HippcKTates,  Galen, 
and  .\retacus,  physicians  and  the  laity  have  for  centuries  associated 
certain  forms  of  abnormal  appearance  of  the  chest  with  tuberculosis,  or 
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\iith  a  predisposition  to  this  disease.  It  has  thus  come  about  that 
nearly  all  deformities  of  the  chest  excite  suspicion  of  active  or  latent 
tuberculosis.  The  fact  is  that  there  is  no  form  of  the  chest  which  is 
pathognomonic  of  pulmonary  tuberculosis,  though  there  are  certain 
changes  in  its  appearance  which  point  to  this  disease. 

The  flat  chest,  the  paralytic  chest,  and  the  pterygoid  or  alar  chest  are 
very  frequently  seen  in  youthful  tuberculous  subjects,  though  they  are 
also  often  seen  in  individuals  who  pass  through  life  without  developing 
tuberculous  disease  of  the  intrathoracic  viscera.  In  the  flat,  or  par- 
alytic, chest  the  ribs  run  steeply  downward  toward  the  sides,  and  the 
result  is  that  the  anterior  portions  of  the  ribs  and  cartilages  appear  flat 


Fig.  54. — The  ''phthisical"  or  flat  chest.     Habitus  phthisicus. 

instead  of  convex;  in  other  words,  the  chest  appears  as  if  it  were  in  a 
state  of  extreme  expiration.  It  is  very  long,  narrow,  and  flat,  the  inter- 
costal spaces  appear  narrower  but  excessively  deepened,  especially  over 
the  lower  half  of  the  chest.  The  antero-posterior  as  well  as  the  trans- 
verse diameters  are  shorter  than  normal,  the  scapula?  move  to  the 
sides,  and  appear  winged  as  a  result  of  the  reduction  in  the  space 
available  for  them  on  the  back  of  the  chest,  and  also  because  of  atrophy 
and  loss  of  tonicity  of  the  muscles,  especially  the  serrati.  The  clavicles 
are  very  prominent,  and  the  fossae  above  and  below  these  bones  are 
strikingly  deepened.  As  was  already  stated,  Freund  insists  that  in  this 
sort  of  thorax  the  first  costal  cartilage  is  shorter  than  normal,  only  3  cm. 
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lung  ill  men  ami  2.2  cm.  in  wuuH*n  as  against  3.8  and  3.1  em.  res|>ectively 
in  normal  porsotis.  This  shortening,  togetht*r  with  ossification  of  tlie 
firist  cartilage,  pnnhice^v  a  narrowing  of  the  ii|j]>er  tln>rai'ie  ajx^rture, 
which  is  said  to  lie  a  strong  prcdisjKising  fa<"tor  to  lul>ereylons  iliscuse 
of  tlie  liing  apex.  When  other  costal  cartilages  are  also  ossified,  as  is 
often  the  case  in  phthisis,  the  elasticity  of  the  bony  framework  *>f  the 
thorax  is  impairetl  and  cxfiiration  is  interfcre<l  with.     The  shonlderH 


FlO,  Arn— Th€'  "phthi«ical  chest.**     Fult-bJoiKled  Indiim.     (Mus^rJ 


are  usually  sloping  on  both  s\A^%  the  attachment  of  the  rihs  ta  the 

sternnni  is  at  an  aente  aiigh\  and  they  run  ol>liqncly  chmnward  to  the 
sides.    The  inferit»r  costal  margins  reach  down  very  Iow»  almost  lo 
the  ere^t  t»f  the  ilium  in  some  eases,  the  suheostal  angle  is  very  acute, 
reaching  2'}  ih^grees  in  some  instances,  and  the  angle  t»f  Louis  ai)i>ear3| 
jis  a  strongly  marked  ridge,    Tlie  spinal  roimnn  usually  shows  a  strotij^^ 
kyphotic  liend  of  the  dorsal  portion  without  eouiijensating  lordosis  of 
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the  liimbar  part.  Because  of  tlie  lack  of  siihcutaiietHis  fat.  and  the 
atrtvphy  of  tlie  muscles  of  respiration,  some  have  ealle<l  ttiis  form  tjf 
chest  the  ttMhenir. 

There  are  to  Ijc  distiii^Uisheti  two  forms  of  tliis  chest,  the  coii^^etiitul 
ami  the  acfjuireiL  Tlie  congenital  may  be  liereditary,  when  oecurriiig 
in  newborn  infants  from  tul>ercnIoiiH  parents,  hut  this  is  rare.  It  is 
mostly  seen  in  infants  of  poor  constitution^  in  the  rachitic  and  nnder- 
nourished.  In  adults  it  is  seen  mainly  in  individuals  whose  nniscnlar 
system  is  poorly  tleveloperb  thus  presentin^f  evidences  of  the  asthenic 
constitution.  The  intercostal  muscles  beiii^  weak,  inspiratory  eliurts 
are  feeble  and  do  not  expand  the  chest  properly.  It  is  thus  said  to  be 
iin  ex]>iratory  chest.  Practically,  it  will  he  ntjtcd  that  in  mr^st  cases 
only  the  upper  part  of  the  chest  does  not  l)reathc  properly. 

It  is  not  wise  to  contlemn  a  person  \^ith  tliis  type  of  chest  to  tuber- 
culosis, or  even  to  see  in  it  a  strong  tendency  to  this  disease  when  no 
constitutional  symi>toms  are  found.  Many,  or  most,  persons  with  the 
asthenic  constitution  never  develop  tuberculosis.  There  seems  to  he 
available  eviilence  to  the  effect  that  this  asthetuc  chest  is  the  result 
of  ancient  tul>erculous  infection,  especially  during  childhoo<b  affecting 
the  intrathoracic  glands,  an<l  that  the  lesions  have  healed,  Elsewlierc 
in  this  book  we  show  that  these  tuberculons  infections  have  a  certain 
I  ItEununizing  effect  against  the  development  of  active  i)lithisis  in  the 
'adult. 

With  the  acquired  form  of  the  Hat  chest  things  are  ^HtTerent .  Persons 
\i'ith  this  type  of  chest  have  either  active,  or  quiescent  tulxTcnlous 
lesions  in  the  lungs.  In  most  cases  it  w\l\  be  n<ited  that  the  symnu*try 
of  the  chest  is  more  or  less  disturbcfl;  tln^  muscles  of  respiratiojj,  the 
trapezii,  the  p<*ctorales,  the  rhondmidei,  the  scaleni,  etc.,  are  unduly 
cotitracled  when  the  tuhercnlous  lesions  are  early,  or  atro[>hied  on  one 
side  of  the  chest  with  advanced  or  ht^aleil  lesious.  The  diaphragm,  the 
only  muscle  to  act  during  res[)iratioH,  is  often  inunobile  nn  one  side 
owing  to  pleural  adhesitms  and  destruction  of  tlie  ]>ulmonary  imrcU' 
chyraa.  One  scapula  is  more  \^inged  than  the  other,  or  nearer  the 
middle  line.  One  shoulder  is  lower  than  its  mate,  and  there  are  seen 
retractions  of  the  chest  wall  on  the  side  which  is  most  aH'ected.  These 
changes  arc  discnssed  further  on  in  this  chaj>ter. 

Technic  of  Inspection  &zid  Palpation  of  the  Chest.  -In  addition  to 
the  light,  warni  room  and  strip|>ing  the  patient  to  tlie  waist,  which 
are  self-evident  requirements,  the  patient  is  to  \ye  seated  on  a  round 
stool,  directly  facing  the  window  or  the  source  of  artificial  light*  lie 
is  permitted  to  assume  his  natural  posture  %vithout  urging  him  to  sit 
straight  up,  hold  his  head  in  the  middle  line,  etc.,  so  that  we  may 
note  any  faulty  position  of  the  head,  ne<*k,  spine  and  chest.  (*areful 
attention  is  to  Ijc  paid  to  the  position  of  the  head,  the  shoulders,  the 
clavicles,  tlie  ribs  and  the  scapula^  during  rest,  during  moderate,  and 
forced  breathing. 

Above  all,  we  are  looking  for  evuleneejt  of  asymmetry  in  dructure. 
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form,  and  mobility,  when  the  two  sides  of  the  chest  are  compared.  Motion 
can  be  ascertained  by  inspection,  carefully  noting  from  a  distance  the 
tips  of  the  acromion  processes,  as  well  as  the  elevation  of  the  ribs 
during  inspiration,  the  position  of  the  scapulse  during  both  phases  of 
the  respiratory  act,  and  also  the  lateral  expansion  of  the  lower  parts 
of  the  thorax.    Flattening,  excavations,  and  undue  prominence  of  the 


Fill.  56.  -Kmphyseinu  with  enlarKomcnt  of  the  chest;  the  antero-poeterior  diameter  is 
much  increased.     (MuBser.) 


respiratory  muscles  are  to  be  esi)ecially  looked  for.  The  supraspinous 
and  supraclavicular  fossa*  are  compared,  and  no  deviation  from  the 
normal  should  In*  overlooked.  Spinal  deformity,  if  present,  must 
l)e  given  attention,  for  it  may  be  the  result  of  an  intradioracic  lesion; 
l)ecause  it  may  have  an  immense  influence  on  the  interpretaticm 
of  the  results  obtained  by  percussion  and  auscultation,  and  also  on 
the  roentgenogram. 
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The  motion  of  the  anterior  aspect  of  the  thorax  is  well  studied  while 
standing  behind  the  patient  and  looking  over  his  head,  watching  the 
ribs  and  clavicles  as  they  rise  and  descend  during  inspiration  and 
expiration,  and  noting  any  retardation  or  limitation  of  motion  on  one 
side  as  compared  with  the  other.  It  is,  however,  l)est  to  ascertain 
this  by  palpation,  placing  the  hands  on  each  side  of  the  patient's 
neck,  the  thumbs  meeting  behind  at  the  spine  and  fingers  reaching 
down  over  the  clavicles  (Fig.  57),  and  for  the  lower  parts  by  j)lacing 
the  hands  over  the  lateral  aspects  of  the  chest.  In  this  manner  slight 
differences  can  be  detected  more  easily  than  l>y  inspection.  Special 
attention  is  to  be  paid  to  lagging — one  side  of  the  chest  is  delayed  in 


Fio.  57.— Testing  nuihility  of  the  chest. 

movement  and,  in  more  advanced  cases,  expansion  is  limited.  At 
times  we  meet  with  both  lagging  and  limitation  of  motion  in  various 
parts  of  the  chest  and  we  may  conclude  that  the  former  is  an  indica- 
tion of  a  recent  lesion,  while  the  latter  is  caused  by  an  old,  probably 
pleuritic  lesion. 

Spasm  and  degeneration  of  muscles  of  the  neck  and  chest  are  best 
ascertained  by  Pottenger's  method  of  '*  light  touch  palpation."  Press- 
ing the  tips  of  the  fingers  over  the  muscles  under  consideration  and 
moving  the  hand  sidewise,  carefully  noting  the  degree  of  resistance, 
will  show  this  condition.  While  doing  this  the  fingers  should  not  be 
allowed  to  slip  on  the  skin,  because  it  is  the  condition  of  the  muscles, 
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and  not  of  the  skin,  that  we  wish  to  ast-ertain.  Over  aeyte  lesions  it 
is  foiincl  that  the  ninsdes  ^ive  to  the  [jalpating  fiii^'ers  a  distinet  feeling 
of  increased  resistaiiee,  that  they  are  firmer  and  fnller  than  normal, 
wliile  over  atJvuneed  lesions  there  is  a  Hahl»\%  douf^'liy  feeling,  and  the 
bundles  ean  he  easily  separaterl  owing  to  atroph\'  and  degeneratiim. 

Significance  o!  Lagfing^'-In  the  very  iHeii)ieoey  of  a  pulmonary 
lesion  we  often  note  that  the  affect ed  side  of  t lie  chest  begins  to  ex[)and, 
am!  the  shonlder  to  move  upwanl,  later  than  the  opposite  healthy  side 
of  the  chest,  and  finali\"  d(X\s  not  attain  the  same  anujiint  of  expansicm. 
In  far-advanced  cases  and  in  those  with  pleural  adhesions  and  effusions, 
pneiiuiothorax  and  intrathoracic  tumors,  there  may  even  be  absolute 
imnioijility  of  the  affected  side.  It  is  l>est  ascertained  l>y  letting  the 
patient  first  breathe  normally  and  then  asking  him  to  take  a  few  deep 
inspirations* 

Lagging  t>f  the  yp|)er  part  of  one  side  of  the  chest  is  an  iodicnition 
of  a  lt\sion  in  that  apex,  provided  an  aeote  or  chronic*  non-tnberenlous 
inHamiiiatory  process  **f  the  lung  and  pleura  is  exeiuded.  When  the 
niotioijs  of  iMJth  sides  are  equal,  but  there  are  sure  signs  indicative  of 
luiiereulosis,  we  may  conclude  that  there  is  a  lalateral  lesion.  With  an 
old  quiescent  lesiim  in  one  side  and  a  new  and  active  lesion  in  the  other, 
the  lagging  is  more  pronount  ed  in  the  newly  afTected  side.  I  often  find 
difficulties  in  cteariiig  up  l>y  inspe<*tioTi  an<!  palimtioii  old  bilateral 
lesions  in  which  b(*th  sides  show  limited  motion.  In  these,  [KTcussion 
and  auscultation  give  more  reliable  information.  Hut  in  incipient 
unilateral  cases  inspectifm  is  of  immense  value. 

Thoracic  Asymmetry.  —  Looking  at  the  phthisical  chest  anteriorly, 
in  cases  in  which  the  <lisease  has  already  ujade  some  inroads,  we  find 
some  undue  prominence,  v\im  arching  of  the  clavicle  and  more  or  less 
deep  excavation  in  the  supra-  and  infraclavicular  fossae,  more  marked, 
or  exclusively,  on  the  atfeete*!  side.  The  angle  of  Ixniis  at  the  june- 
tic»n  iif  the  inanul>rinm  ami  the  gladiolus  is  more  prtumunced  than  in 
the  average  healthy  chest.  P*>steriorly,  we  find  kyphosis  in  many 
eases,  the  scapula'  are  prominent,  u  inged,  and  e\'en  dislocated,  nearer 
the  spine  on  the  affected  side.  The  intercostal  spaces  are  narrow,  but 
deeply  indented  and,  in  extreme  cases,  titc  free  marginsof  the  costal  carti- 
lages nearly  meet  in  the  nudflle  line.  In  addition  to  tliese  changes  we 
nn^ct  with  distt)rtions  of  various  parts  of  the  chest,  especially  the  iip[K*r 
half — ^Hatternng  an*!  retractions  of  various  degrees  anteriorly  and 
posteriorly.  Depression  of  the  acromial  enti  of  the  clavicle  on  the 
affected  side  may  be  already  noted  in  the  very  early  stages  of  the 
disease.     Knfhy'  fnimd  it  in  N2  per  cent  of  his  incijiient  cases. 

Inspiratory  Extractions, --In  patients  with  far  advanced  lung  lesions 
localized  inspiratory  retractions  may  l>e  seen  on  the  chest  wall.  In 
some  instances  in  which  large  cavities  exist  in  the  upiHT  lobe  we  may 
note  during  each  inspiration  a  cup-shaped  depression  of  the  intercostal 
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space  covering  the  cavity,  iisuall\'  the  secoinL  thiril  or  fourth  interspace. 
In  extensive  left-sided  lesions  pulsation  of  the  displaced  heart  may  lie 
visible  owing  to  retraction  of  the  lung  and  ]>lenral  adiiesioiis.  When 
there  is  great  difTicidty  in  the  entry  of  air  into  tlie  alveoli,  as  is  the  case 
in  acute  pulmonary  miliary  tul>erculosis,  and  pohnonary  edema,  the 
lower  margins  of  the  chest  sink  in  quite  deeply  during  each  effort  at 
inspifiTtion,  This  is  especially  to  be  observed  in  children  and  in 
young  adults  in  whom  the  chest  wall  is  elastic  and  yielding.  In 
emphysematous  indivifhials,  and  in  patients  with  tuberculous  lesions 
in  the  upjK^r  lohes,  but  in  whom  the  lower  Iol>es  are  vicariously  emphy- 
sematous, there  may  l>e  seen  inspiratory  retractions  of  the  lower  margins 
of  the  chest,  because  the  diaphragiii  iloes  not  move  proj>erly  and  the 
lungs  do  not  till  fully  with  each  inspiration. 


X3 


Scaimm  medm.^ 
Sca/f/ms  ant^m. 
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Fw,  &8* — Muaclea  of  Uie  iirck  which  are  either  spiiUimodic&lly  contracted  or  atrophied 
in  pulmonary  ttiberculosia. 

Localized  inspiratory  retractions  are  excellent  signs  of  airless  tissue 
beneath  the  retracted  area,  Wiether  the  airless  tissue  is  tuberculous, 
pueumonic,  or  atelectatic  in  origin,  or  due  to  pleural  adhesions,  should 
be  made  out  by  a  study  of  the  concomitant  symptoms  and  signs, 
Retractiims  are  not  to  Ije  confused  with  immobility  of  a  part  tjf  the 
chest  wall  which  may  be  {Jne  to  pleural  adhesions,  pain  in  the  chest, 
disease  of  the  muscles,  pleural  effusions,  intrathoracic  tumors,  etc. 

Spasm  and  DegeEeratioo  of  the  Thoracic  Mitscles. — Any,  or  most,  of 
these  changes  in  the  contour  of  the  chest  may  he  noted  in  cases  of 
non-tubcrcuIous  att'ections  of  the  thoracic  viscera,  and  also  in  patients 
who  had  tul>ercuIous  lesions  which  have  healer  1,  the  patient  being 
in  excellent  health.  Pi>ttenger,  in  his  epoch-making  studies  of  the 
tuhereulous  chest,  has  given  us  certain  clues  as  to  the  means  of  diiier- 
entiating  these  conditions.     It  appears  that  intrathoracic  conditions 
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have  a  great  influence  on  the  muscles  of  respiration,  a  fact  which 
has  been  known  for  a  long  time,  but  was  rationally  interpreted  and 
made  available  for  diagnosis  by  Pottenger. 

Whenever  the  lung  or  pleura  is  acutely  inflamed,  the  thoracic 
muscles  over  the  seat  of  the  lesion  are  in  a  state  of  spasmodic  contrac- 
tion, like  the  abdominal  muscles  in  a  case  of  appendicitis.  Depending 
on  the  acuteness  of  the  inflammatory  process  in  the  pulmonary  paren- 
chyma or  pleura,  the  muscles  of  the  neck  and  chest  show  this  contrac- 
tion in  various  degrees.  As  in  other  visceral  inflammations,  this  is  an 
involuntary  reflex  protective  spasm. 

Inspection  and  palpation  reveal  this  condition  very  clearly  in  the 
vast  majority  of  cases.  Muscles  in  spasm  are  larger  and  firmer  in 
appearance  as  well  as  to  touch,  giving  a  distinct  feeling  of  increased 
tension.  Often  the  more  tendinous  parts  of  muscles  feel  like  distinct 
cords,  while  the  more  fleshy  parts  are  larger  and  firmer  to  the  touch 
than  normal  muscles  on  the  opposite  unaffected  side. 

After  the  inflammatory  process  in  the  lung  and  pleura  has  lasted 
for  some  time,  and  passes  into  a  chronic  stage,  the  muscles  degen- 
erate; they  waste  and  become  flabby.  To  the  palpating  finger  they 
feel  doughy,  their  normal  tone  and  elasticity  are  gone,  and  their  bundles 
are  easily  separated.  It  is  important  to  note  that,  coincident  with 
this  change  in  the  muscles,  there  is  always  seen  atrophy  of  the  skin 
and  disappearance  of  the  subcutaneous  tissue.  Some  of  these  changes 
are  evident  to  the  sight  as  well  as  to  the  touch. 

Pottenger  looks  upon  these  muscle  changes  as  due  to  reflex  stimula- 
tion of  the  motor  nerves,  the  result  of  continuous  irritation  caused  by 
the  impulse  from  the  inflamed  lung  and  pleura.  When  this  irritation 
is  kept  up  very  long  degeneration  and  wasting  follow,  though  the 
latter  may  be  due  partly  to  trophic  disturbances.  But  if  it  is  true  that 
we  can  make  out  by  superficial  palpation  of  the  dead  body  internal 
solid  structures,  as  some  have  maintained,  it  would  indicate  that  the 
theory  of  reflex  irritation  is  inadequate. 

Muscular  Changes  in  Incipient  Cases.— In  incipient  cases  we  often 
find  that  the  sternocleidomastoid,  the  scaleni,  and  pectoralis  anteriorly, 
and  trapezius,  levator  anguli  scapuli,  etc.,  posteriorly,  are  in  a  state 
of  spasm:  They  stand  out  more  prominently,  are  larger  and  firmer 
to  the  touch  than  the  same  muscles  on  the  opposite,  unaffected  side. 
I  have  often  seen  that  as  a  result  of  this  spasm  the  supraspinous  fossa 
was  fuller  at  first  sight.  When  occupational  influences  can  be  excluded, 
it  is  a  go(Ml  sign  of  active  incipient  phthisis.  W^hen  combined  with 
lagging  of  the  same  region,  or,  at  the  base  of  the  same  side,  it  is 
undoul)te(lly  a  sign  of  a  lesion  of  the  lung,  provided  non-tuberculous 
disease  can  be  excluded.  To  distinguish  these  changes  in  the  muscles 
from  those  resulting  from  occupational  influences,  it  is  to  be  borne  in 
mind  that  the  sternodeidonmstoid  muscles  rarely,  if  ever,  hypertrophy 
or  waste  from  overuse,  or  disuse,  nor  does  the  subcutaneous  tissue  show 
any  changes. 
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Musenlar  Changes  in  Advanced  Disease.— With  the  advance  of 
the  disease,  the  affected  muscles,  as  a  result  of  prolonged  spasm, 
begin  to  atrophy  and  degenerate.  The  result  is  that  on  inspection 
and  palpation  even  better  criteria  of  the  intrathoracic  condition  may 
be  elicited.  The  degeneration  of  the  skin  and  subcutaneous  tissue 
over  the  site  of  the  lesion  is  seen  at  once;  the  skin  can  be  lifted  up 
with  the  fingers  more  easily,  and  it  is  felt  that  it  lacks  the  normal 
elasticity.  The  sternocleidomastoid,  scaleni,  pectoralis,  trapezius, 
levator  anguli  scapulae  and  rhomboidei  all  look  smaller  than  their  mates 
on  the  unaffected  side.    They  are  flabby  and  doughy  to  the  touch. 

In  cases  with  old  circumscribed  lesions  limited  to  the  upper  part 
of  the  apex  we  may  find  the  upper  half  of  the  pectoralis  degenerated 
and  flabby,  while  lie  lower  half  is  normal.  As  a  result  of  atrophy  of 
the  trapezius  we  find  flattening  of  the  supraspinous  fossa;  in  extreme 
eases  it  appears  cupped.  In  old  cases  extension  of  the  disease  may 
often  be  ascertained  by  inspection  and  palpation.  The  old  lesion  on 
one  side  shows  wasting  of  the  skin  and  muscles,  while  on  the  opposite 
side,  where  tubercles  have  just  formed  a  new  incipient  lesion,  the 
muscles  are  in  spasm — contracted  and  prominent.  Lagging  is  more 
pronounced  on  the  newly  affected  side;  it  indicates  an  active  lesion 
which  hinders  motion  of  the  contracted  muscles,  especially  the  dia- 
phragm. "When  palpation,  percussion  and  auscultation  show  evi- 
dences of  a  lesion  and  there  are  changes  in  the  mobility  of  the  suspected 
side  and  no  spasm  of  the  muscles  over  the  apex  but,  on  the  contrary, 
the  tone  of  the  overlying  muscles  has  decreased,  and  there  are  evidences 
of  atrophy  of  the  subcutaneous  tissue  combined  with  clinical  symp- 
toms of  tuberculosis,  we  are  justified  in  concluding  that  we  deal  with 
an  old,  inactive,  or  healed  process."     (Pottenger.) 

In  many  cases  we  may  find  the  regional  muscles  more  or  less  atro- 
phied from  disuse,  especially  when  compared  with  the  opposite  side, 
where  they  are  enlarged,  firm,  and  prominent  because  of  excessive 
occupational  hypertrophy.  This  is  best  differentiated  by  bearing  in 
mind  that  in  muscular  atrophy  due  to  disuse,  the  subcutaneous  tissue 
is  normal,  while  when  due  to  a  pulmonary  lesion  it  is  atrophied. 

Effects  of  Muscular  Atrophy  on  the  Thorax.— Lagging,  which  was 
formerly  attributed  to  lack  of  expansion  of  the  affected  lung  or 
pleural  adhesions,  is  better  explained  by  the  tonic  contraction  of  the 
scaleni  and  sternocleidomastoid  on  the  affected  side,  which  raise  and 
fix  the  sternum,  and  immobilize  to  a  certain  extent  the  first  and  second 
ribs,  thus  limiting  the  respiratory  motion  of  the  affected  side.  Round 
shoulders,  which  were  formerly  attributed  to  weakness  of  the  pos- 
terior muscles  which  hold  the  spine  erect,  are  more  rationally  explained 
by  Pottenger  as  due  in  a  great  measure  to  shortening  of  the  anterior 
muscles  through  spasm  and  degeneration,  together  with  lessened 
mobility  of  the  thorax.  Flattening  of  the  chest,  especially  over  pul- 
monary cavities,  which  was  formerly  attributed  to  atmospheric  pres- 
sure forcing  the  bony  thorax  inward,   in  order  to  occupy  space 
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previously  oecupieti  by  lunp  tissue,  is  explained  by  Potten^er  as  clue 
to  inflammatory  disease  within  the  thoraeic  cavity,  and  reflex  inter- 
ferenee  with  the  normal  motioTi  of  the  diaphra^^ii,  which  is  kmnvn  to 
be  part  and  |>arccl  of  phthisis  fnnn  roentgenoprapliic  studies. 

U earing  in  nujul  that  the  vast  majority  of  |KTsiais  are  infeeteii  with 
tubtTculosis  during  ehildhtHKl,  hut  that  tlie  puhnonary  lesions  heal, 
or  reiiiain  latent,  it  is  uialerstuyd  that  the  lesions  pjroduee  muscular 
changes  in  the  nuinner  deseribed  above  dunng  the  time  of  their  adivity. 
Thus,  ^\e  have  an  explanation  for  tlie  origin  of  the  phthisical  or  par- 
alytic thorax.  It  is  a  result  of  an  earlier  infection  whieli  has  heale*! 
or  remained  latent  and  quiescent  and  is  not  a  predisposing  cause  of 
phthisis,  A  careful  stUfly  of  children  of  tubercultais  parentiige  hns 
shown  that,  as  a  rule,  they  are  t>orn  with  normal  chests,  and  the 
characteristic  deformity  only  occnrs  later  in  life  after  infection  witli 
tubercie. 

Vocal  Fremitus*- Palpation  h»r  tlie  meal  fremUu^  is  of  but  little 
diagnostic  \alne  in  any  stage  of  phthisis,  excepting  in  castas  where 
pleural  effusions  are  suspected.  But  it  is  often  absent  in  thickened 
pleura  and  intrathoracic  iK^jplasms  and  thus  is  not  of  great  assistanee 
in  our  attempts  at  differentiating  the  Letter  from  an  effusion.  Of 
course,  it  is  iTRreasnl  over  consolidations  of  lung  tissue,  Jiud  when  due 
to  tuberculosis,  consolidation  may  thus  be  elicited  by  palpatifai  for  the 
vocal  fremitus.  But  the  consohdation  nmst  be  extensive,  involving 
tlie  greater  part  of  a  lung,  to  be  easily  discovered  by  palpation.  In 
early  lesions  the  T^Titer's  experience  has  shown  that  |KTenssitai  and 
au.scnltation  elicit  definite  signs,  but  the  \  oeal  fremitus  remains  normal 
ill  must  instances^ 

Myoidema.  — In  some  eases  of  tubcreolous  di.seast*  of  the  lung 
myoidema  may  he  observed — a  nodular  swelling  of  a  muscle  produce*! 
by  ta|>ping  it  with  the  flnger,  or  filliping  it,,  \\  hieh  causes  a  Im^ai  inintrac- 
tion  lasting  several  seconds  and  disajipearing.  It  should  ni»t  be 
confused  with  another  kind  of  muscular  contraction  induced  by  per- 
cussion, the  Ju.n^iculur,  consisting  in  a  deep  furrow  along  the  entire 
length  t*f  the  muscle:  iu  niyoidema  merely  a  nodular  swelling  is  pro- 
duced; hence  it  ha^  also  lieen  called  tuMluhtr  rfinirarthun  It  was  first 
deserilnnl  by  the  great  Irish  (*linician  William  Stokes  in  the  fUnical 
Report  of  Case^  in  the  Mrdical  IVardjr  tyf  thf  Meaih  Umpltal  during 
the  Sermon  of  1S2S  am}  1829 J  "Some  time  ago,  on  {lercussing  a 
patient  linunediate  percussion  was  then  practised)  wlit>  lunl  laboretl 
under  a  peettiral  afl'ection,  with  several  symptoms  indicative  of  tubercu- 
lar tievelopment,  we  were  surprised  to  observe  that  after  eaeh  stroke 
of  the  entls  of  the  fingers  a  numlver  of  little  tumors  api>eared,  answering 
exactly  to  the  numl>er  ami  situation  of  the  points  of  the  fingers  wliere 
tliey  had  struck  the  integuments  of  the  chest.     These  having  c«jntinued 

*  rHjhiin  Hnspitnl  Rt^ports*  vol  5»  quot<Ki  froiu  Stokp»'s  Trettti«»  on  Oie  DiiMCii<>-'^>^  and 
Tri'Aimeut  of  Diseases  of  the  C'ht'sat,  New  Sytktnhiim  Society,  p.  42d. 
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visible  for  a  few  moments,  subsidefl;  hut  could  be  a^aiii  mafle  to 
appear  on  repeating  the  percussion." 

This  sign  was  practically  forgotten  until  recent  years,  when  several 
authors  began  to  publish  papers  on  a  new  sign  of  tuberculosis  con- 
sisting in  hyperexcitability  of  the  niuj^cles.  \'errienti^  says  tliat  this 
muscular  hyperexcitability  is  a  phenouiennii  which  is  present  in  all 
stages  of  phthisis,  is  most  markerl  ou  the  side  with  the  most  active 
lesion,  not  necessarily  where  the  changes  are  most  extensive.  All  the 
muscles  of  the  Iwcly  may  thus  react  to  percussion*  but  those  of  the 
thorax,  especially  the  supraspiuatus,  pectornlis  major,  and  the  trape- 
zius, show  it  in  a  most  pronounced  manner.  It  is  attributed  to  super- 
saturatitm  of  the  body  with  the  toxins  of  tuberculosis,  especially  the 
rausc*les,  the  smooth  as  well  as  the  striated.  Flushing  t>f  the  cheeks» 
turgescence  of  the  veins,  fliarrhca  uithtajt  tuberculous  uk-eratious 
of  the  intestines,  irritability  of  the  heart  nmscle,  etc.,  which  are 
observed  during  the  course  of  phthisis,  are  all  due  to  this  muscular 
h>7>erexcitability.  Ilalbron,  Pradal,  Sainton,-  F.  I^evy,  Tlieodorescu,'' 
and  many  others*  are  inclined  to  attribute  great  diagnostic  and  prog- 
nostic significance  to  this  myotfmic  reaction.  They  j)oint  tmt  that  it  is 
absent  in  chronic  bronchitis  and  in  puhnonary  eniphyseum,  and  when 
tliese  conditions  are  complicated  by  tuberculosis,  rendering  it  difficult 
to  localize  the  lesion,  the  side  in  which  the  tuljerculous  pr^x^ess  is 
locateti  may  be  discovered  by  detecting  m>'oidema. 

But  Stokes  alrea<l\',  in  1828.  jjointe*!  out  that  myoidema  is  not  alto- 
gether pathognomonic  of  phthisis.  He  said:  "'There  is  nothing  in  this 
muscular  irritability  peculiar  la  j>htliisis,  tait  that  it  is  commtnily 
connected  with  irritation  of  the  lung,  or  pleura,  there  c^an  be  ucj  fhmbt; 
and  in  this  way,  like  other  signs  of  irritation,,  it  Iveconies  available  in 
the  diagnosis  of  j>hthisis.  It  is  always  m4»re  eviflent  in  the  earlier 
periods;  thus  in  incipient  phthisis  it  occurs  over  the  primary  seat  of 
irritation,  while  in  the  confirmed  and  chronic  cases  we  may  often  hml 
it  absent  over  the  diseased  lung,  and  strikingly  marked  on  the  side  last 
and  least  engage<h"  M{»re  rectmtly  S.  West*  investigated  this  sign 
and  found  it  present  in  tul>erculous  patients,  and  als(»  in  many  others, 
healthy,  as  well  as  sick  with  various  diseases  involving  emaciation,  or 
absence  of  subcutaneous  fat,  which  is  one  important  factor  in  its 
production.  In  some  people  it  is  probably  physiologiraL  Many 
recent  writers  have  hmnd  it  in  numerous  morbid  conditions  f>f  toxemia 
and  nervous  fatigue*  such  as  pluuibism,  alcoholism*  cancer,  varirais 
infections,  notably  typhoid  fever,  lethargic  encephalitis,  acute  articular 
rheumatism,  nephritis  and  uremia,  Addison*s  disease,  etc, 

Myoidema  can  therefore  not  be  considered  a  sign  pathognomonic 
of  tuberculous  disease  of  the  lung  or  pleura. 


»   Rifurnia   M«*d..   1W19,  36,   57 L 

i  BuU.  et  m^'ni.  Sue.  mM.  d.  hop.  de  Paris,  1919,  43,  mO, 

»  Ibid.,  p.  973. 

*  Dise^kkea  of  the  Or^ni  of  Reapi ration,  Louctoiu  1909,  p.  51Q. 
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CHAPTER  XV, 
PERCUSSION  OF  THE  CHEST  IN  PHTHISIS. 

While  the  value  of  percussion  in  the  diagnosis  of  conditions  in  the 
advanced  stages  of  phthisis,  and  its  complications,  is  not  questioned, 
it  has  been  very  seriously  debated  whether  it  can  give  dependable 
information  in  the  early,  or  incipient,  stage.  Many  authorities,  not- 
ably of  the  French  school,  like  Grancher,  Bezan^on,  Barbier,  Piery; 
and  also  S.  West,  Bonney,  Lawrason  Brown,  Henry  Sewall  and  others 
maintain  that  small  tuberculous  foci  in  the  lung  in  incipient  phthisis 
can  be  recognized  solely  through  recourse  to  auscultation,  and  that 
when  dulness  is  elicited  on  percussion,  we  may  be  confident  that  we 
are  dealing  with  extensive  infiltration — a  more  or  less  advanced  stage 
of  the  disease.  On  the  other  hand,  Aufrecht,  Kronig,  Goldscheider, 
William  Ewart,  I^ees,  Riviere,  and  many  others,  maintain  that  if  we 
are  to  detect  incipient  lesions  in  phthisis,  we  must  resort  to  percussion, 
and  it  is  only  when  the  process  has  advanced  that  definite  auscultatory 
signs  are  elicited. 

Aims  of  Percussion.— It  seems  that  these  differences  of  opinion 
are  mainly  due  to  a  misapprehension  as  to  the  aims  of  percussion. 
Those  who  expect  to  make  a  diagnosis  relying  solely  on  percussion 
findings  will  be  sadly  disappointed,  just  as  they  will  fail  in  attempt- 
ing to  draw  final  conclusions  from  any  other  single  symptom  or  sign. 
Percussion  only  gives  information  about  the  density ,  or  the  air  content, 
of  the  lu  ng  at  the  point  examined.  Whether  an  airless  area  thus  detected 
is  clue  to  a  tuberculous  infiltration,  or  to  one  of  the  numerous  other 
factors  that  may  consolidate  large  or  small  areas  of  lung  tissue,  must 
be  determined  by  a  study  of  all  the  concomitant  symptoms  and  signs. 
On  the  other  hand,  given  constitutional  symptoms  of  phthisis  such 
as  cough,  fever,  anorexia,  etc.,  signs  of  a  limited  infiltration,  or  of  a 
circumscribed  area  of  airless  lung  tissue,  elicited  on  percussion,  may 
enable  us  to  localize  the  process  and  complete  the  diagnosis  in  the 
absence  of  auscultatory  signs. 

We  must  bear  in  mind  that  phthisis  does  not  begin  as  a  catarrh  of 
the  small  bronchi,  as  some  believe,  but  as  an  infiltration,  transforming 
the  normal  porous,  air-containing,  and  resonant  lung  into  solid  non- 
resonant  tissue.  At  this  stage  the  alveoli  are  filled  with  exudate,  or 
the  interstitial  tissues  contract  and  compress  the  alveoli,  finally 
obliterating  them  altogether.  Inasmuch  as  altered  breath  sounds  and 
rales  can  only  be  found  in  the  pulmonary  apices  when  edema  and 
secretions  interfere  with  the  entry  or  exit  of  the  air  current  while 
passing  through  the  air  vesicles  and  bronchioles,  it  is  clear  that  auscul- 
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tation  may  not  give  any  information  at  a  very  early  stage.  So  long 
as  the  infiltration  remains  beneath  the  mucous  membrane  of  the 
bronchi,  the  entrance  of  air  into  the  alveoli  of  the  affected  area  is  not 
interfered  with  very  much,  while  in  the  rest  of  the  lung  it  is  freely 
circulating.  Auscultation  may  not  reveal  such  a  lesion  which  is 
surrounded  by  healthy  lung  tissue  working  vicariously  and  sucking 
in  more  air. 

It  is  only  when  the  caseous  material  of  the  infiltrate  softens  and 
breaks  through  the  wall  of  a  bronchus,  thus  permitting  the  entrance 


Fio.  59  — Outlines  of  viscera.     The  marfpns  of  the  lobes  of  the  lungs  are  shown 

(interrupted  line );  solid  black  line,  heart,  liver,  and  spleen;  stomach  shaded. 

(After  His-Spalteholtz,  Luschka,  and  Musscr.) 


of  air  into  the  diseased  focus  proper,  that  rales  can  be  heard  on  auscul- 
tation. At  that  time  tubercle  bacilli  make  their  appearance  in  the 
sputum.  When  we  have  rales  we  may  be  sure  that  we  are  dealing 
with  a  more  or  less  advanced  stage  of  the  disease — caseation  and 
softening  have  already  taken  place. 

When  the  tuberculous  process  was  not  located  originally  in  the  bron- 
chioles, but  in  the  peribronchial  tissues,  it  is  again  evident  that  the  air 
circulating  in  the  bronchial  tree  cannot  reach  the  tubercle  at  all,  and 
the  auscultatory  signs  will  necessarily  be  negative.    At  most,  feeble, 
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or  the  absence  of  breath  sounds  over  a  limited  area  may  be  the  first  sign 
elicited. 

Technic  of  Percussion.— Percussion  has  been  neglected  by  many 
because  it  has  not  given  them  the  information  they  sought;  at  times 
it  even  misinformed  them.  The  reason  is  almost  invariably  faulty 
technic.  Before  giving  details  as  to  percussion  findings  in  early 
phthisis,  we  must  speak  about  the  proper  technic  to  be  followed  in 
apical  percussion. 


Fio.    ftO. — Outlines  of  viscera.      The  margins  of  the  lol>es  of  the  lungs  arc  shown 

(interrupted  lim );  solid  black  Hue,  heart,  liver,  and  spleen.    (After  Hia-Spaltc- 

holtz,  Luschka.  and  Musser.) 

The  first  and  most  imi)ortant  point  in  percussion  is  a  light  stroke  with 
the  finger.  Heavy  blows  with  two  or  three  fingers  are  worse  than  \ateless. 
Because  of  the  elasticity  of  the  thoracic  walls,  a  great  part  of  the  per- 
cussion stroke  is  always  dissipated  along  the  muscular  and  bony 
parietes,  and  when  we  strike  a  heavy  blow  most  of  the  force  is  con- 
ducted laterally  by  the  ribs  and  intercostal  muscles,  which  are  set  into 
strong  vibration,  acting  as  large  pleximeters,  and  resonance  from  the 
entire  lung  beneath  is  elicited.  Small  areas  of  airless  tissue  are  thus 
overlooked.    With  a  light  stroke  the  force  is  not  conducted  along  the 
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parietes,  but  penetrates  sagitally  into  the  lung,  afTording  information 
about  its  condition  immediately  beneath  the  point  examined. 


Fig.  61  Fi<i.  62 

Fi08.  61  and  62.— MarRins  of  the  lunK8  and  of  individual  lolx's,  dotted  line  ( ) ; 

limits  of  pleural  sacs,   int<;mipt(;d  line   ( );  liver  and  spleen,  nolid  black  line; 

diaphragm,  starred  line   (******);  stomach    (portion   not  covered  by  lung)    shaded. 
(After  Luschka  and  Musser.) 

With  light  percussion  in  which  the  stroke  is  gentle  and  soft,  hardly 
audible  at  any  distance,  we  can  always  localize  areas  of  superficial 
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dulness.  Deep-seated,  airless  areas  cannot  be  detected  by  heavy  per- 
cussion, as  is  evident  from  the  fact  that  we  cannot  map  out  the  heart 
from  behind,  and  in  obese  and  edematous  persons  it  is  quite  difficult, 
often  impossible,  to  define  the  boundary  between  the  liver  and  the 
lung.  Strong  blo^s  do  not  reach  much  deeper  into  the  pulmonary 
tissue  proper  than  light  strokes.  To  be  sure,  they  set  up  stronger 
vibrations,  but  mainly  in  a  lateral  direction,  and  for  this  reason  the 
penetrating  po^^eT  of  the  heavy  blow  may  be  even  less  than  that  of 
the  light  stroke. 

Gentle  percussion  often  brings  out  small  areas  of  dulness  which  dis- 
appear with  an  increase  in  the  force  of  the  blow  because  larger  areas 
have  been  set  into  vibration.  This  point  is  utilized  for  diagnostic 
purposes:  If,  on  increasing  the  force  of  the  blow,  the  dulness  remains, 
we  may  be  sure  that  \^e  are  dealing  with  extensive  areas  of  airless 
tissue. 

The  Pleximeter  Finger.— Light  percussion  is  best  accomplished  when 
the  movement  of  the  percussing  finger  is  exerted  only  from  the  meta- 
carpophalangeal joint.  The  note  elicited  should  be  only  a  faint  sound 
which  can  be  heard  when  listening  attentively.  Of  course,  perfect 
silence  must  be  maintained  in  the  room.  When  reaching  an  airless 
area,  the  contrast  between  the  resonance  evoked  in  the  air-containing 
space  and  the  deadness  over  the  dull  area  is  striking.  The  contrast 
bet^^een  something  and  nothing  is  easier  of  appreciation  than  the 
difference  between  one  thing  and  another  which  differs  but  slightly 
from  it.  Over  resonant  areas  ^e  evoke  a  note,  while  over  dull  areas 
no  note  is  brought  out  at  all. 

Strong  pressure  of  the  pleximeter  finger  on  the  chest  wall  dissipates 
the  advantages  of  light  percussion  by  bringing  the  intercostal  muscles 
into  tension,  making  them  large  pleximeters,  which  elicits  resonance 
of  the  neighboring  air-containing  lung,  and  small  areas  of  dulness  can 
thus  not  be  delineated.  Very  light  contact  of  the  pleximeter  finger 
with  the  chest  wall  is  therefore  important;  in  delicate  percussion,  the 
mere  weight  of  the  finger  is  sufficient. 

Bearing  in  mind  that,  as  a  rule,  tuberculous  lesions  spread  from 
above  downward,  and  that  the  line  between  the  healthy  and  infiltrated 
tissue  usually  runs  horizontally,  we  must  percuss  from  above  down- 
ward, or  the  reverse,  in  vertical  zones.  The  pleximeter  finger  should 
be  placed  parallel  mth  the  ribs  (Fig.  63)  and  not  perpendicular  to  them, 
as  is  often  done.  It  is  obvious  that  when  the  pleximeter  finger  is  placed 
vertically  on  the  chest  we  obtain  mixed  resonance,  because  the  stroke 
brings  both  healthy  and  diseased  lung  into  vibration  in  cases  of  limited 
lesions.  Only  intercostal  spaces  should  be  percussed  because  percussion 
of  the  ribs,  which  in  themselves  are  to  be  considered  as  long  plex- 
imeters, brings  out  resonance  due  to  vibrations  of  large  areas  of  lung 
tissue  which  lie  laterally,  and  not  only  from  beneath  the  spot  which 
we  intend  to  strike  at  the  given  moment. 

The  usual  way  of  beginning  percussion  at  the  top  of  the  chest  and 
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going  gradually  downward  to  the  base  has  many  disadvantages.  It 
is  much  better  to  percuss  from  below  upward.  N.  K.  Wood^  sum- 
marizes the  reasons  for  this  procedure  as  follows:  "It  is  much  easier 
for  the  ear  to  pick  up  a  higher  note  from  a  lower  than  it  is  to  do  the 
reverse;  it  requires  a  much  lighter  stroke  to  bring  out  the  normal 
note  than  the  pathological;  it  is  the  rational  plan  to  work  from  the 
normal  as  a  standard  toward  the  pathological.  The  reverse  leads  to 
faulty  standards.  The  apices,  as  is  well  known,  are  most  frequently 
affected  and  more  rarely  give  a  normal  note.  To  start  at  the  apex, 
therefore,  is  usually  to  commence  with  a  pathological  note.  This 
prejudices  the  further  examination.    With  downward  percussion,  the 


Fio.  63.— Percussion  of  the  right  apex. 

higher  note  merges  into  the  lower  too  imperceptibly  to  do  accurate 
work.  This  is  so  for  two  reasons:  (1)  the  mind  becomes  prejudiced  in 
favor  of  a  pathological  note  and  consequently  does  not  attempt  to 
make  fine  distinctions,  (2)  a  heavier  stroke  is  required  for  the  patho- 
logical note,  and  when  the  more  resonant  is  reached  the  percussion  is 
continued  too  heavily  to  detect  A^hat  should  be  readily  appreciated 
differences  in  the  force  of  stroke  necessary  to  bring  out  a  good  note. 
In  this  way  the  examiner  deprives  himself  of  a  very  important  guide 
to  collect  accurate  data.'* 


>  Jour.  Am.  Med.  Assn.,  1914,  63.  1378. 
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The  Hooked-finger  Plezimeter.— In  incipient  phthisis  we  aim  at 
localizing  the  smallest  possible  area  of  dulness,  and  at  times  the  plex- 
imeter  finger  is  too  large  for  the  purpose.  Plesch^  has  suggested  that  the 
pleximeter  finger  be  flexed  at  the  second  phalanx  to  a  right  angle;  the 
pulp  only  is  applied  to  the  chest  and  the  distal  end  of  the  first  phalanx 
is  percussed  (Fig.  64).  This  maneuver  also  enables  the  delimitation 
of  the  boundaries  of  the  apex,  or  the  determination  of  the  condition  of 
the  apex  behind  the  heads  of  the  sternocleidomastoid,  which  is  often 
of  great  importance. 

Position  of  the  Patient.— The  patient  should  sit  on  a  revolving  stool, 
or  better  stand  up  with  his  head  in  the  middle  line,  arms  hanging  by 
the  side  in  a  relaxed  condition  (Fig.  63).  Contraction  of  any  of  the 
muscles  of  the  chest  on  one  side  may  greatly  interfere  with  the  results. 
When  the  back  is  percussed  the  patient  is  asked  to  fold  his  arms  each 
on  the  opposite  shoulder  with  a  view  to  removing  the  scapulae  as  far 
outward  as  possible.    With  these  bones  in  the  normal  position  the 


Fio.  64. — Hooked-finRer  percunsiou. 

greater  part  of  the  lung  in  the  supraspinous  fossee  is  beneath  the  bony 
thorax,  and  the  apex  is  partly  covered  by  the  shoulder-blades.  To 
hammer  away  in  the  supraspinous  fossae,  as  we  often  see  done,  is  a 
waste  of  time  and  energy,  because  percussion  there  strikes  bone  and 
thick  muscles,  and  the  waves  hardly,  if  at  all,  penetrate  into  the  lung. 
But  with  folded  arms,  each  over  the  opposite  shoulder,  or  the  patient 
embracing  the  hack  of  a  chair,  the  shoulder-blades  are  moved  far 
away  from  the  median  line  of  the  body,  thus  exposing  the  lung  c*overed 
by  comparatively  thin  parietes. 

When  it  is  desired  to  bring  out  the  finer  shades  of  resonance  or,  in 
doubtful  cases,  it  is  advisable  to  have  the  patient  lying  down  on  an 
upholstered  couch  or  an  examining  table.  Placing  the  patient  with  his 
back  near  a  wall  or  door  may  help  in  bringing  out  points  which  might 
otherwise  escape  attention. 

ComjiMuratiye  Percussion.— When  percussing,  we  compare  symme- 
trically corresponding  areas  on  both  sides  of  the  chest  and  percuss 

i  Maocbeo.  med.  Wchnschr.,  1902.  49,  620. 
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with  equal  force  while  striking  each  side.  This  is  especially  important 
because  there  is  no  standard  resonance  for  a  healthy  chest;  every 
individual  has  his  own  resonance  which  depends  on  many  factors, 
mainly  the  vibration  of  the  chest  walls  and  the  contents  of  the  thoracic 
cavity,  which  are  inconstant  values.  But  in  the  normal  chest  the  reso- 
nance, in  all  its  properties  such  as  duration,  intensity,  quality 
and  pitch,  are  practically  the  same  on  both  sides. 

In  incipient  cases  there  are  "seats  of  election** — points  where 
dulness  is  most  likely  to  be  encountered  if  there  is  an  apical  lesion. 
Anteriorly,  it  is  mostly  under  the  inner  third  of  the  clavicle,  and 
posteriorly  at  the  inner  margin  of  the  upper  half  of  the  scapula. 


Fio.  65. — Percussion  of  the  left  apex  posteriorly. 


A  small  area  of  defective  resonance  can  often  be  discovered  by 
immediate  percussion  directly  over  the  clavicle,  comparing  one  side 
with  the  other.  Immediately  above  and  below  the  clavicle  mediate 
percussion  will  bring  it  out,  if  it  is  present.  If,  on  light  percussion, 
impairment  of  resonance  is  discovered,  the  force  of  the  blow  is  dimin- 
ished to  a  minimum,  thus  delimiting  the  affected  area,  and  we  can  again 
percuss  the  same  spot,  gradually  increasing  the  force  of  the  blow, 
always  having  in  mind  the  thickness  of  the  integuments,  with  a  view 
to  ascertaining  the  degree  of  dulness.  If  the  dulness  disappears  with 
a  heavy  stroke,  the  lesion  is  of  slight  extent  and  superficial,  or  there 
21 
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may  be  a  thickened  pleura;  but  if  it  persists,  we  may  feel  confident 
that  we  are  dealing  with  an  extensive  area  of  airless  tissue. 

Posteriorly,  we  look  for  dulness  over  the  apices  of  the  upper  and 
lower  lobes  of  the  lung.  The  former  is  located  in  the  supraspinous 
fossa  near  the  spine  and  reaches  the  first  thoracic  spine;  the  latter 
is  lower  in  the  right  side,  reaches  the  fourth  thoracic  spine  and  higher 
in  the  left  side  at  the  third  thoracic  spine  (Fig.  60).  If  impairment 
of  resonance  is  present  in  incipient  cases,  it  will  be  found  at  one  of 
these  four  points. 

While  doing  comparative  percussion  of  apices  it  is  imperative  to 
remember  that,  in  the  majority  of  healthy  persons,  the  resonance  over 


Fig.  66.— Hooked-finger  percussion  of  the  apex. 


the  right  ai)ex  above  the  tliird  rib  is  somewhat  defective;  the  note  is 
shorter  and  of  higher  pitch.  This  has  been  attributed  to  various 
causes.  Investigations  of  George  Fetterolf  an<l  George  W.  Norris* 
have  shown  that  it  is  due  to  the  anterior  position  of  the  large  vessels 
in  relation  to  the  right  apex,  as  compared  with  the  left;  to  the  conse- 
quent encroachment  upon,  and  reduction  in  size  of,  the  right  apex 
and  to  the  contact  of  the  inner  surface  of  the  right  a|)ex  with  the 
resonating  trachea,  while  the  left  is  in  (*ontact  with  non-resonatmg 
solid  tissue.  In  right-sided  lesions,  when  the  signs  are  inconclusive, 
topographical  percussion  is  therefore  best. 

»  Am.  Jour.  Med.  Sci..  1912,  143,  637. 


TYMPANITIC  RESONANCE  IN  INCIPIENT  LESIONS       323 

TynqMnitic  Resonance  in  Incipient  Lesions.— In  the  early  stages 
the  absence  of  distinct  dulness  in  any  part  of  the  thorax  is  not  always 
an  indication  of  the  absence  of  tuberculous  infiltration.  Impairment 
of  resonance  can  only  be  brought  out  when  the  focus  is  at  least  one 
inch  in  diameter,  although  some,  like  Flint  and  Oestreich,  are  said  to 
have  detected  smaller  foci.  But  small  disseminated  tubercles,  before 
they  become  confluent,  may  alter  the  resonance  in  an  altogether 
different  direction.  Causing  relaxation  or  hyperfunction  of  the  sur- 
rounding lung  tissue,  they  impart  a  tympanitic  note  on  percussion. 
This  tympany  is  of  great  importance  in  the  diagnosis  of  incipient 
lesions,  and  is  usually  the  cause  why  two  competent  observers  will  at 
times  detect  the  lesion  on  different  sides  of  the  chest. 


Fio.  67.— Percussion  of  the  axilla. 

Everyone  who  has  had  the  opportunity  and  inclination  to  watch 
incipient  tuberculous  lesions  has  met  with  cases  in  which  the  first  sign 
obtained  on  percussion  is  localized  tympany,  which  subsequently 
changes  into  dulness  with  a  tympanitic  overnote,  and  finally  becomes 
dull.  Tympany  in  one  supraspinous  fossa,  when  accompanied  by 
suspicious  symptoms,  is  to  be  taken  seriously;  it  may  be  the  sole 
indication  of  small  disseminated  tubercles. 

Absence  of  percussion  signs,  on  the  other  hand,  does  not  exclude 
incipient  phthisis,  because  the  lesion  may  be  located  deeply,  subapi- 
cally,  or  centrally,  or  it  may  be  altogether  a  more  malignant  process — 
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miliary,  or  disseminated,  tubercles  all  over  the  lungs  which  have  not 
yet  become  confluent.  In  the  same  manner,  extensive  tympany  over 
one  lobe,  or  one  lung,  with  fever,  cough,  etc.,  may  be  an  indication  of 
extensive  tuberculization  of  the  affected  part.  The  outlook  is  not  so 
good  as  when  the  tubercles  are  localized  in  a  limited  area. 

Bespiratory  Pereossion.— In  doubtful  cases  it  is  advisable  to  study 
the  changes  in  the  resonance  during  extreme  and  held  inspiration  and 
expiration,  as  was  suggested  by  J.  M.  Da  Costa^  half  a  century  ago. 
He  showed  that  "at  the  apices,  and  especially  in  the  infraclavicular 
region,  in  the  supraspinous  fossse,  and  on  a  line  toward  the  spine,  a 


Fio.  68. — Lung  marginB  according  to  Goldscheider. 

full-held  inspiration  increases  the  resonance,  makes  the  sound  fuller 
and  raises  the  pitch;  and  where,  as  is  so  common,  the  left  side  has 
normally  a  higher  pitch,  this  disparity  is  preserved.''  A  held  and 
complete  expiration  will  greatly  lessen  the  resonance  and  lower  the 
pitch  at  the  apices.  "  In  the  held  inspiration  we  obtain  a  greater  mass 
of  tone;  in  held  expiration,  the  reverse."  This  change  of  resonance 
was  found  by  Da  Costa  to  remain  unaffected  in  bronchitis;  but  in 
phthisis,  even  in  the  earlier  stages,  the  affected  area  shows  the  reverse 
— a  long-held  inspiration  gives  a  duller  note  than  that  observed  on 
the  healthy  side. 

»  Ani.  Jowr.  Med.  9ci..  l»75.  TO,  17. 
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This  change  of  note  during  held  inspiration  and  expiration  is  brought 
out  very  clearly  by  light  percussion  and  is  of  great  value  in  doubtful 
cases.  When  the  infiltration  increases  in  extent,  involving  the  larger 
part  of  the  apical  parenchyma,  the  dulness  on  percussion  is  no  longer 
modified  by  the  forced  and  held  expiration  and  inspiration.  Hence  we 
have  in  this  method  a  very  good  test  as  to  the  extent  of  involvement 
in  the  tuberculous  process.    Aufrecht^  confirmed  these  findings. 

Topogiaiihical  Pereussion  of  the  Pulmonary  Apices.— lliere  are 
cases  of  incipient  phthisis  in  which  comparative  percussion  gives  no 
conclusive  information,  and  only  topographical  percussion — mapping 


F^s 


FiQ.  69. — Lung  margins  according  to  Goldschcider. 

out  the  limits  of  the  apical  resonance — may  clear  up  the  case.  This 
can  only  be  done  intelligently  when  we  have  clear  ideas  as  to  the  limits 
of  these  resonant  areas  in  the  healthy  person. 

Kronig*  showed  that  the  resonant  areas  project  as  cones  anteriorly 
and  posteriorly,  and  that  these  two  cones  are  united  on  the  top  of  the 
shoulders  by  a  narrow  strip  of  resonance — the  isthmus  (Figs.  70  and 
71).  With  careful  and  very  light  percussion  we  can  easily  map  out 
the  mesial  line  which  runs  in  front,  beginning  at  the  sternoclavicular 
articulation,  upward  and  outward  forming  a  concavity  inward,  while 

>  Berl.  klin.  Wchnschr..  1912,  49,  101. 
Deutscb.  Klinik.  1907.  11,  581  and  634. 
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posteriorly  the  line  forms  a  convexity  and  ends  at  the  level  of  the  lower 
border  of  the  second  thoracic  spinous  process.  The  external  line  sepa- 
rating the  resonant  apex  from  the  dull  shoulder  and  neck  runs  from 
the  middle  of  the  anterior  border  of  the  trapezius,  curving  downward 
and  reaching  the  clavicle  at  the  junction  of  the  middle  and  outer  thirds 
and  continuing  obliquely  downward  toward  the  axilla;  proceeding 
upward,  it  forms  a  convexity  toward  the  neck,  crossing  the  shoulders, 


Fxa.  70 


Fia.  71 
FiciM.  70  and  71. — Kr6nig*8  apical  reaooaot  areas. 

on  the  top  of  a\  hich  it  is  separated  from  the  mesial  line  by  a  resonant 
space  of  about  2  or  li  cm.  forming  the  isthmus,  and  proceeding  down- 
ward w  ith  its  concavity  outward,  terminating  a  couple  of  centimeters 
outside  of  the  middle  line  of  the  scapula.  Normally  the  height  of  the 
apex  is  anteriorly  about  2  or  3  cm.  above  the  clavicle,  and  posteriorly, 
on  a  level  with  the  first  thoracic  spine,  about  2  cm.  outside  of  the 
middle  line  of  the  body. 
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It  is  important  to  remember  that  the  pleximeter  finger  should  be 
applied  parallel  with  the  line  we  expect  to  delineate;  in  this  case  at 
right  angles  with  the  clavicle.  It  is  better  to  percuss  from  the  lower 
parts  of  the  chest  upward,  because  in  the  former  the  normal  note 
is  usually  found  in  early  cases  and  it  is  always  best  to  compare  normal 
resonance  with  defective  by  striking  the  former  first,  as  was  already 
indicated. 

Changes  in  Apical  Resonance  in  Phthisis.— When  the  resonant 
areas  are  marked  out  on  the  chest  of  a  healthy  person,  their  height 
and  width  are  practically  the  same  on  both  sides.  But  in  phthisis  one 
side  will  be  found  contracted.     Recalling  that  a  tuberculous  lesion  in 


Fio.  72. — Contraction  of  the  resonant  area  of  the  left  apex. 

the  apex  involves  shrinkage  of  the  pulmonary  parenchyma,  we  have 
an  explanation  for  this  phenomenon.  The  extent  of  the  shrinkage 
depends  on  many  factors,  mainly  the  degree  of  pulmonary  retraction 
and  the  location  of  the  lesion.  When  the  lesion  is  centrally  located, 
shrinkage  of  the  apex  is  greater  than  when  it  is  located  at  the  periphery 
or  under  the  pleura,  as  has  been  shown  by  Oestreich,  obviously  because 
in  the  former  case  traction  is  exerted  on  all  sides.  Autopsy  findings 
show  conclusively  that  this  shrinkage  occurs  quite  early,  much  earlier 
than  is  generally  appreciated,  and  for  this  reason  we  may  get  a  clear 
view  as  to  the  condition  of  the  lung  in  that  region,  by  percussing  the 
apices  and  mapping  out  Kronig's  resonant  areas. 
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Shrinkage  manifests  itself  in  two  ways: 

1.  By  a  narrowing  of  the  field  of  resonance  on  the  aflfected  side. 
This  can  be  established  by  actual  measurement.  The  isthmus  in 
healthy  persons  is  about  2  or  3  cm.  in  width,  and  when  we  find  it  less 
than  1.5  cm.  in  width,  it  requires  investigation.  The  width  of  the 
base  of  the  resonant  cone  may  be  measured  simply  in  finger-breadths, 
as  has  been  recommended  by  R.  N.  Philip.^  Both  sides  are  to  be  of 
the  same  width. 

2.  By  a  blurring  of  the  line  separating  the  resonant  from  the  dull 
parts  (Figs.  73  and  74).    While  in  health  we  can  easily  percuss  out  a 


Fio.  73. — Krdiiig's  n^sonant  areas,  showing  a  band  of  doubtful  or  relative  rcaonanoo 
at  th<'  niosinl  l)ord<»r  of  the  left  apex;  also  retraction  of  the  lower  margin  of  the  left 
lung. 

dear  line  of  demarcation,  in  tuberculous  apices  there  is  often  an 
interval  in  which  the  resonance  is  doubtful.  This  is  mostly  found  at 
the  inner  outlines,  but  may  l)e  found  at  both  sides.  Kronig  attributed 
it  to  changes  in  the  tension  of  apical  parenchyma  at  the  margin  of  the 
affected  parts.  These  points  are  better  illustrated  than  described 
(Fig.  73),  and  in  practice  after  the  outlines  of  the  apices  have  been 
marked  out  with  a  skin  pencil,  any  existing  differences  in  the  outlines 
of  the  apices  when  one  side  is  compared  with  the  other  are  noted  at 
a  glance  and  need  no  measuring. 


*  Edinburgh  Meil.  Jour..  1007.  22,  473. 
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Sources  of  Error.— Kronig's  method  is  of  excellent  service  in  most 
cases  of  incipient  phthisis.  But  \%e  often  meet  with  cases  in  which 
after  careful  and  time-consuming  work,  the  results  attained  are  unsatis- 
factory. I  have  seen  cases  of  phthisis  in  which  no  dislocation  of- any 
of  the  outlines  of  the  apical  resonance  could  be  made  out.  Then 
there  are  numerous  cases  in  which  contraction  of  the  apex  is  made 
out  very  nicely,  but  there  is  no  active  phthisis.  This  is  especially 
true  of  "  collapse  indiu-ation,"  which  will  be  discussed  later  on.  Healed 
tuberculous  lesions  also  leave  contracted  apices  and  what  we  seek 
to  determine  is  the  presence  of  active  phthisis.  Walter  C.  Klotz  found 
differences  in  the  two  sides  very  frequent  in  non-tuberculous  indi- 


Fio.  74. — Bands  of  doubtful  resonance  on  both  sides  of  the  right  apex  anteriorly. 

viduals;  the  right  side  is  often  narrower,  regardless  of  the  site  of  the 
most  extensive  lesion.  His  conclusion,  which  is  in  agreement  with  our 
experience,  is  to  the  effect  that  unless  the  disparity  of  the  apical  per- 
cussion field,  expressed  in  terms  of  Kronig^s  isthmus,  is  very  marked, 
it  does  not  necessarily  point  toward  tuberculosis  of  the  corresponding 
side.  Such  a  disparity  is  also  of  less  significance  on  the  right  side 
than  on  the  left. 

Kronig  stated  that  in  phthisis  the  motion  of  the  base  is  invariably 
affected  at  an  early  stage,  while  in  non-tuberculous  apical  lesions 
the  expansion  of  the  lower  margins  of  the  lung  remains  normal.  This 
does  not  hold  in  practice.    There  are  many  cases  of  phthisis  in  which 
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the  base  retains  its  normal  mobility  during  inspiration  and  expira- 
tion, and  the  reverse.  The  reason  for  the  occasional  failure  of  this 
method  of  percussion  lies  in  the  fact  that  the  resonant  area  is  not  an 
outline  of  the  true  anatomical  apex,  but  merely  a  projection  of  the 
same  lung  tissue  in  various  directions  (Figs.  77  and  78).  The  fact  is 
that  it  is  impossible  to  project  the  top  of  the  lung  on  the  surface  of  the 
body,  considering  its  peculiar  anatomical  position  and  form.  Kronig's 
isthmus,  for  instance,  does  not  exist  at  all,  and  we  must  remember 
that  only  the  mesial  border  corresponds  to  the  anatomical  margin  of 
the  lung  anteriorly  and  posteriorly.    The  lateral  border  cannot  be 


Fio.  75. — Frequent  findings  with  Kronig's  method  of  percuHtdon  in  advanced  cases. 
Retraction  of  the  left  lung. 

determined  with  exactness  in  most  cases  because  the  percussion  wave 
strikes  the  si)ot  tangentially.  In  patients  with  marked  scoliosis,  the 
method  is  of  no  value  at  all. 

Goldscheider's  Method  of  Apical  Percussion.— Anatomical  studies  by 
Goldscheider,^  as  well  as  orthodiagraphic  examination  of  the  lungs 
in  their  relation  to  the  bony  thorax,  show  conclusively  that  there  is 
no  king  tissue  in  most  of  the  resonant  area  percus.sed  out  by  Kronig*s 
method.  Anteriorly,  the  apex  lies  beneath  the  two  heads  of  the  sterno- 
cleidomastoid, protruding  above  the  inner  third  of  the  clavicle  for 


Herl.  klin.  Wchns<-hr.,  1907.  40,  1207  and  VM)9. 


GOLDSCHBIDER'S  METHOD  OF  APICAL  PERCUSSION      331 

about  one  inch  in  height.  This  is  seen  clinically  when  emaciated  per- 
sons cough  and  the  lung  is  blown  up  above  the  clavicle,  or  in  wasted 
infants  during  crying  spells.  Posteriorly,  the  apex  of  the  lung  lies 
close  to  the  spinal  column,  reaching  as  high  as  the  spinous  process 
of  the  first  thoracic  vertebra.  But  there  it  is  impossible  to  obtain 
resonance  from  it  because  it  is  covered  by  a  bony  transverse  process, 
rib  and  thick  muscles. 

Goldscheider,^  for  these  anatomical  reasons,  devised  another  method 
of  obtaining  the  resonance  of  the  true  anatomical  apex,  which  we  dis- 
cussed in  detail  elsewhere.*  From  the  complicated  procedure  of  Gold- 
scheider  all  that  is  of  utility  in  doubtful  cases  is  the  determination 


Fig.  76. — Same  patient  as  in  Fig.  75;  findings  posteriorly. 

of  the  height  of  the  apex  between  the  heads  of  the  sternocleidomas- 
toid, which  can  easily  be  done  by  percussing  from  below  upward  with 
the  hooked  finger  as  a  pleximeter  and  comparing  the  tA\  o  sides.  Pos- 
teriorly, the  lung  resonance  should  reach  the  tip  of  the  spinous  process 
of  the  first  thoracic  vertebra  on  both  sides.  The  height  of  the  apices 
on  both  sides  normally  should  be  the  same,  and  if  it  is  found  shorter 
on  one  side,  it  demands  investigation  as  to  the  cause.  In  connection 
with  other  symptoms,  it  is  strongly  in  favor  of  tuberculosis.     But  here 


»  Ztschr.  f.  Win.  Med..  1910.  eS.  205. 
«  New  York  Med.  Jour.,  1913,  OT.  799. 
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again,  it  may  he  an  ntd,  healed  lesion.    The  ciistinetion  lietweeii  a(i:ive 
and  healed  !e>si4>n8  is  made  by  means  other  than  ]>ereiission. 

Tidal  Percussion.— After  asc^ertaining  the  limits  of  the  apices,  the 
base  is  to  lie  delineated  \^  ith  a  view  of  fletermioini,'  the  \'ertinil  move- 
ments of  the  lynj^  in  tiie  pleural  sinus  during  Ixjth  phases  of  rt^pira- 
tion.  This  gives  us  information  as  to  the  presence  or  absence  of 
emphysema,  especially  in  fibnml  j)hthisis,  pleund  adhesinns,  \^hich 
are  of  such  immense  interest  when  contemplating  the  appticatiun  of 
a  therapeutic  pneumotliorax,  etc. 


«L_ 


■^f 


Fi<i,  77,— Showing  that  KmniK'i^  rcscmant  ar^oA  arc  ni>t  outlines  of  the  n|>i(!al  niumins 
but  aru  merely  pmjt^rtiona  uf  Lhi-  same  lung  lissue  in  various'  dirrctinns,     (AfttT  GoUl* 


The  lower  margins  of  the  hmg  resonance  are  first  ascertained  hy 
percussion  wltile  the  patient  lireatbes  normally  and  quietly,  and  niarke*i 
w^ith  a  dermographic  pencil.  Then  the  patient  is  ilirected  to  take  a 
deep  breath,  and  hold  it  as  long  as  jwssible,  while  we  again  j^ercuss 
and  ascertain  the  lower  limits  of  the  lung,  and  again  mark  them  with 
the  i>enciL  In  healthy  f>ers(ms  the  <liffereiMi:*  iu  these  two  lines  is 
between  one  and  two  and  a  lialf  inches.  It  is  tt)  lie  borne  iu  mind  that 
on  the  left  side  the  lung  margin  is  naturally  about  an  inch  lower 
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than  on  the  right;  also  that  the  expansion  is  greater  in  the  axillary 

hne  anteriorly  than  posteriorly.  In  emphysematous  subjects,  also  in 
the  senile,  and  in  those  with  deformed  chests,  expansion  may  Ije  very 
little  or  niL  Pain  while  breathing  may  have  the  same  cHeet.  On 
the  left  side,  when  there  is  no  expansion  anteriorly  at  Traube's  semi- 
hinar  space,  it  is  an  indication  of  ]>leural  adhesions,  or  effusion;  an 
increase  in  the  tympany  at  that  space  indicates  retraction  of  the  left 
lung,  not  infrequent  in  phthisis. 
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Flo.  78.— SbjwiriK  that  Kr6nig*g  rfststmani  iir>eafi  are  oot  outlines  of  the  apical  marRinSt 
but  »rt^  merely  projc>ntinns  of  the  aanw  lung  tissue  in  varioua  dirtctions*  Iti  the  supra- 
flpinoutf  ffjsaa?  thcTc  in  uu  Iuuk  tissue  ut  ulL     (Aft^r  Goldsohi^ider/) 

In  most  cases  of  incipient  phthisis  the  respiratory  excursion  of  tlie 

affectefl  lung  is  more  or  less  restrictefl,  anri  when  there  are  adhesions, 
there  is  unilateral  absence  of  respiratory  excursions,  But  since  we 
have  been  interested  in  (jleural  adhesions  while  making  artificial 
pneumi^thorax.  we  find  that  these  signs  are  not  absolutely  reliable. 

Percussion  in  Advanced  Phthisis*— With  the  advance  of  the  disease 
the  percussion  findings  hccninc  more  and  more  varied  and  scattered 
all  over  the  chest,  and  the  difficulties  of  determining  the  exact  condi- 
tion of  the  lungs  from  percussion  findings  alone,  more  and  aiore  unsur- 
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mountiilvle.  The  duhu^ss  elirited  is  usual ly  due  not  only  Ui  the  active 
leKiuiis,  hut  also  to  sueh  as  have  hejiie*!  or  are  quiescent;  to  thickened 
pleura,  which  is  usually  a  conservative  process;  to  [jleurid  effusions, 
displacements  of  the  heart,  <liaphra^nt,  liver»  stouiacli.  etc,  Sf»ine 
of  these  processes  are  i>erinanent,  others  appear  for  a  short  time  and 
disappear.  Localized  eniphysema,  transient  or  permanent,  due  to 
vicaritms  fimctitm,  often  obscures  deeply  lyin^  airless  tissue* 

In  most  cases,  htm  ever,  we  Iku)  tliat  iHie  ]m\i^  shows  dense  dulness' 
in  its  upper  part,  usually  as  far  as  the  thin!  or  fiiurth  rili,  as  well  as 
retraction  of  one  ur,  more  rarely,  both  bases.     Uut  evcu  this  may  be 
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Fig.  79.  — Tr)p<icniphy  of  the  appx  arrnrdiriK  to  Goldsrheidor: upprr  and  mr*Mi:il 

tiurders  of  lh<»  Iuiik; ^wordors  nyf  ihr  first  rib  tirid  Havirle.      On  th<»  loft  sidi-  th** 

c'laviniUir  h^^ad  ty[  the  stf^rnix'li'idomiisloui  hu:^  Ih'ch  mnoviHj  Mf>  thiK  iJu-  amir nus  iiiitieus 
in  visdiie.    Th<'  liptwr  Uirdcr  of  the  lunn  is  MuninvTmt  hightr  tlniii  the  firsi  rib. 


due  to  healed  or  quiescent  old  lesitms.  We  also  find  a  frequent  area 
of  dulness  in  one  and,  at  times,  in  both  interscaimlar  sjjafH^s  ilue  to 
lesions  t)f  tlie  apices  of  the  lower  lol>es,  or  enlarged  glands.  At  times 
the  duhiess  runs  ahujg  the  lines  of  the  iuteHolmr  fissures  anteriorly  and 
posteriorly.  To  map  out  such  areas  of  dulness  may  be  of  scientific 
interest,  hut  the  (liaf^nosis  of  tliese  cases  rests  on  other  mt^thorls  of 
exi)loration,  especially  tlie  subjective  synipti>ms.  Si^ns  *>f  excavation 
are  discussed  elsewhere.     {Sec  rhai>ter  XX.) 

Sources  of  Error  in  Signs  EUcitad  by  Percussion.  — When  finding 
defective  resonance  over  one  apex,  contraction  of  Kroni|f*s  resonant 
area  on  one  side,  or  one  a[jex  shorter  than  the  other,  thus  indic^iting 
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pulmonary  retraction,  are  we  justified  in  considering  the  patient  sick 
with  active  phthisis?  Are  differences  in  resonance  elicited  when  the 
two  sides  of  the  chest  are  symmetrically  and  comparatively  percussed, 
especially  in  its  upper  third,  sure  indications  of  active  phthisis? 

These  problems  confront  the  clinician  quite  often,  and  they  can 
only  be  answered  by  an  intelligent  consideration  of  the  causes  of 
defective  resonance  and  dulness,  which  are  mainly  airless  lung  tissue, 
and  which  may  be  due  to  many  causes  in  addition  to  tuberculosis. 
Besides,  we  may  have  differences  in  the  resonance  due  to  faulty  technic 
in  perc-ussion,  also  because  of  asymmetry  of  the  chest  in  cases  of 
kxphosfa  or  scoliosis,  or  unilateral  h\T)ertrophy  of  the  muscles  due  to 
occupational  effects.  These  facts  are  to  be  borne  in  mind  while  we 
attempt  to  interpret  percussion  findings  in  early  phthisis. 

There  are  other  sources  of  error.  Chronic  pneumonic  processes, 
healed  apical  lesions  and  pleurisy  are  very  conmion,  as  we  have 
already  shown,  and  many  leave  some  airless  tissue  which  is  detected 
by  careful  percussion.  So  that  even  if  due  to  tuberculosis,  apical 
dulness  or  retraction  does  not  always  mean  active  phthisis  requiring 
therapeutic  intervention.  Collapse  induration,  due  to  inhalation  of 
dust  in  mouth-breathers,  may  show  percussion  signs  which  are  undis- 
tinguishable  from  phthisis,  if  we  should  rely  on  percussion  alone. 
We  also  occasionally  find  dulness  in  the  apices  in  persons  leading 
a  sedentary  life,  and  who  do  not  breathe  deeply,  especially  chlorotic 
girls.  Some  of  these  cases  are  cleared  up  by  directing  the  patient  to 
breathe  deeply  for  some  minutes,  or  practising  Da  Costa's  respiratory 
percussion. 

We  also  meet  now  and  then  with  persons  in  whom  the  resonance 
on  one  or  both  sides  of  the  chest  is  defective  without  any  excessive 
adiposity  or  strongly  developed  muscles  to  account  for  it.  The  air 
content  of  the  lungs  is  less  in  childhood  than  in  later  life,  and  it  decreases 
with  old  age,  often  without  showing  any  anatomical  changes  in  the 
lungs  at  the  autopsy. 

In  many  cases  a  study  of  the  overlying  muscles  as  to  rigidity  and 
atrophy  has  helped  me  immensely,  while  in  others  it  was  of  no  avail. 

Diai^stic  Talae  of  Percussion.— In  cases  presenting  symptoms  of 
phthisis  such  as  fever,  cough,  nightsweats,  etc.,  percussion  findings 
alone  are  often  sufficient  to  localize  the  lesion,  and  in  many  cases  it 
^"ill  be  found  by  prolonged  observation  that  a  lesion  develops  in  the 
apex  where  we  originally  found  only  defective  resonance  or  contrac- 
tion of  the  field  of  resonance,  though  auscultatory  signs  were  wanting. 

Percussion  findings  alone,  without  any  general  symptoms  of  phthisis, 
are  not  conclusive,  just  as  in  roentgenography  a  shadow  over  an  apex 
does  not  prove  an  active  tuberculous  lesion.  It  is  only  in  connection 
with  constitutional  symptoms  that  percussion,  like  any  other  single 
sign,  can  be  utilized  for  diagnosis. 

However,  whenever  found,  defective  resonance  in  an  apex  demands 
careful  investigation  and  watching  of  the  case  until  a  reason  is  found 
for  its  existence. 


CHAPTER  XVI. 
AUSCULTATION  OF  THE  CHEST  IN  PHTHISIS. 

We  have  shown  that  percussion  is  a  most  valuable  diagnostic  method 
in  early  phthisis,  even  more  valuable  than  in  the  later  stages,  and  will 
often  give  definite  information  as  to  the  air  content  of  the  lungs  much 
earlier  than  other  methods.  Auscultation  is  just  as  valuable  for 
other  reasons.  At  times  it  aflfords  information  in  cases  in  which  the 
lesion  is  centrally  located,  and  in  tuberculosis  grafted  on  an  emphy- 
sematous lung,  when  percussion  and  even  roentgenography  may 
fail.  Similarly,  in  advanced  cases  where  the  lesion  is  extending,  altered 
breath  sounds  and  rales  may  often  be  found  in  advance  of  dulness. 
On  the  other  hand,  acute  cases,  especially  miliary  tuberculosis,  may 
show  normal  breath  sounds  and  no  rales,  and  in  chronic  cases  with 
deeply  lying  cavities  the  normal  lung  tissue  conceals  the  signs  of 
excavation.  In  the  former  diffuse  tympany,  while  in  the  latter  per- 
cussion or  roentgenography,  may  disclose  the  exact  state  of  affairs. 

Believing  that  the  technic  of  auscultation  is  much  easier  to  master 
than  that  of  percussion,  many  have  discarded  the  latter  and  rely 
solely  on  the  former,  which  is  a  grave  error.  The  fact  is  that  U  is  just 
as  difficult  to  acquire  skill  in  proper  auscultation  of  the  chest,  and  in 
inter i)reting  the  findings  correctly^  as  to  percuss  jjrojjerly.  Some,  like 
Goldscheider^  and  Clive  Riviere,*  believe  that  auscultation  is  even  more 
difficult  to  master.  It  is  because  of  faulty  technic  that  auscultation 
does  not  yield  all  the  information  that  can  be  obtained  by  this  method. 

Technic  of  Auscultation.— The  patient  should  be  stripped  to  the 
waist,  just  as  for  percussion,  and  seated  on  a  high  revolving  stool, 
so  as  to  l)e  accessible  from  all  sides.  Before  beginning  auscultation 
the  physician  must  assure  himself  that  the  patient  knows  how  to 
breathe  properly  and  if  not,  which  is  very  often  the  case,  proper 
instruction  is  to  be  given  objectively.  One  important  drawback  to 
auscultation  is  that  many  patients  do  not  know  how  to  exhale — they 
just  inspire  jerkily,  and  stop  with  inflated  chests.  Others,  usually 
such  as  have  led  a  sedentary  life  and  never  expanded  their  chests 
properly;  inhale  and  exliale  quickly  in  rapid  succession  so  that  it  is 
diflScult  to  follow  each  phase  of  respiration.  While  in  the  vast  majority 
a  little  instruction  suffices,  at  times  we  meet  with  some,  and  not 
exclusively  among  those  reputed  to  be  ignorant,  who  will  not  breathe 
pro|)erly  for  our  purposes,  especially  nervous  individuals,  and  the 

»  Ztschr.  f.  klin.  Mediain..  1910.  69,  205. 

»  Ewrly  Diagnosis  of  Tubercle,  London,  1914,  p.  22. 
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examination  must  be  postponed  till  they  become  accustomed  to  the 
physician. 

The  breathing  must  be  regular,  rhythmic,  somewhat  deeper  than 
usual,  and  preferably  through  the  nose,  because  when  the  air  enters 
this  way  the  lungs  expand  much  better  and  more  uniformly.  Mouth- 
breathing  occasionally  induces  cough.  In  cases  of  nasal  obstruction 
the  patient  breathes  through  his  mouth,  but  we  must  guard  against 
noises  arising  in  the  pharynx,  especially  those  created  by  the  soft  palate, 
which  impart  a  bronchial  or  blowing  character  to  the  breath  sounds  and, 
at  times,  give  an  impression  of  prolonged  expiratory  murmur,  when 
in  fact  there  is  nothing  of  the  kind. 

Special  attention  should  be  paid  to  expiration,  during  which  the 
patient  should  empty  his  chest  as  much  as  possible,  without  any 
undue  exertion,  and  that  each  expiration  should  promptly  be  followed 
by  a  deep  inspiration. 

Any  stethoscope  to  which  the  physician  is  accustomed  may  be 
used.  The  writer  prefers  the  Bowles  model,  and  the  one  devised  by 
J.  J.  Singer,  of  St.  Louis,  has  given  satisfaction.  The  bell  should  be 
applied  carefully  in  the  intercostal  spaces,  especially  in  emaciated 
persons,  so  that  it  makes  an  air-tight  connection  with  the  skin.  It 
should  be  held  firmly  but  without  any  undue  pressure,  thus  excluding 
all  extraneous  noises.  Movement  of  the  bell  of  the  stethoscope  upon 
the  surface  of  the  body  interferes  greatly  with  proper  auscultation 
and  should  be  avoided. 

Single  Phase  Auscultation.— To  appreciate  slight  changes  in  the 
duration  and  quality  of  the  respiratory  murmur  it  is  important  to 
listen  to  each  phase  of  the  respiratory  act  separately.  (Jrancher's^ 
method  has  served  me  best.  It  consists  in  first  listening  to  the  inspira- 
tory murmur  and  to  neglect  at  the  time  the  expiratory  murmur;  and 
when  listening  to  the  latter  the  former  is  to  be  neglected.  Rales  are 
always  looked  for  separately,  after  we  have  a  clear  idea  as  to  the 
character  of  the  breath  sounds. 

Beginning,  for  instance,  with  auscultation  of  the  left  apex,  we 
listen  attentively  to  the  inspiratory  murmur,  and  while  the  patient 
exhales,  the  bell  of  the  stethoscope  is  quickly  carried  over  to  a  cor- 
responding point  on  the  right  side  of  the  chest,  and  we  listen  to  an 
inspiration.  The  inspiratory  murmur  is  thus  compared  right  and 
left,  and  any  difl^erences  that  may  be  found  are  carefully  noted.  In 
this  manner  the  slightest  change  in  the  murmur  on  one  side  can  be 
best  appreciated,  because  we  have  a  standard  in  the  unaffected  side. 
Only  when  both  sides  of  the  chest  are  affected  is  this  method  unin- 
structive,  because  we  do  not  have  an  immediate  impression  of  a  normal 
inspiratory  murmur.  The  expiratory  murmur  is  to  be  studied  in  the 
same  manner,  carrying  over  the  bell  of  the  stethoscope  while  the 
patient  inspires,  and  noting  the  difference.    While  listening  to  these 

*  Maladies  de  I'appareil  rcspiratoire,  Paris,  1800. 
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murmurs,  no  attention  at  all  is  paid  to  any  adventitious  sounds  which 
may  be  present.    These  are  left  for  separate  study. 

This  method  of  auscultation,  devised  by  Grancher,  and  hardly  ever 
mentioned  in  our  text-books,  is  the  only  one  that  can  bring  out  all  the 
changes  in  the  respiratory  murmur  heard  in  really  incipient  pulmonary 
lesions,  and  should  be  used  exclusively. 

The  Normal  Respiratory  Mi2nniir8.-~The  most  important  prerequi- 
site of  proper  interpretation  of  auscultatory  findings  in  pathological 
conditions  of  the  lungs  is  a  knowledge  of,  and  experience  with,  the 
respiratory  murmur  audible  in  normal  chests.  Without  this  knowl- 
edge we  cannot  expect  to  appreciate  slight  changes  audible  during 
either  phase  of  the  respiratory  act  in  early  phthisis.  It  is  because  of 
the  disregard  of  the  qualities  of  the  physiological  breath  sounds  that 
slight  changes  are  overlooked,  and  many  state  that  only  with  the 
appearance  of  adventitious  sounds  can  a  positive  diagnosis  be  made, 
which  is  decidedly  wrong,  just  as  is  waiting  for  tubercle  bacilli  to  make 
their  appearance  in  the  sputum.  One  who  wants  to  appreciate  the 
early  changes  of  phthisis  cannot  auscultate  normal  chests  too  often. 

The  physiological,  or  vesicular,  respiratory  murmur  shows  that  the 
pulmonary  parenchyma  at  the  auscultated  area  contains  air  which 
enters  witii  each  act  of  inspiration  and  leaves  with  each  act  of  expira- 
tion without  meeting  any  obstruction  in  its  course.  During  inspira- 
tion it  is  audible  with  different  degrees  of  intensity  all  over  the  chest 
as  a  sighing,  whispering  rustle;  during  expiration  there  is  either  no 
murmur  at  all,  or,  more  commonly,  a  very  faint  noise  is  heard  which 
is  somewhat  lower  pitched  than,  and  it  lasts  but  one-fifth  the  time 
of,  the  inspiratory  murmur,  notwithstanding  that  expiration  actually 
lasts  longer  than  inspiration. 

Without  entering  into  the  problem  of  the  origin  of  these  murmurs, 
whether  they  are  produced  in  the  glottis  or  in  the  air  cells  in  the 
areas  under  examination,  we  want  to  emphasize  that  it  is  important 
to  bear  in  mind  while  auscultating  that  any  changes  in  pitch,  quality 
and  rh^'thm  noted  during  either  phase  of  respiration  are  to  be  given 
careful  attention  in  cases  in  which  early  phthisis  is  suspected. 

Feeble  Breathing.— When  meeting  a  patient  with  a  really  incipient 
lesion,  which  is  not  often  our  privilege  because  when  they  present 
themselves  the  lesion  is  usually  more  advanced  than  is  generally  appre- 
ciated, we  find  no  adventitious  sounds,  no  changes  in  the  type  of 
breathing,  no  bronchovesicular  or  bronchial  breathmg,  etc.  The 
most  common  change  in  the  breath  sounds  at  this  stage  is  feeble 
breathing,  or,  more  rarely,  complete  absence  of  the  respiratory  mur- 
mur over  a  circumscribed  area  in  one  of  the  apices,  mostly  found 
posteriorly  near  or  above  the  spine  of  the  scapula,  the  zone  d'cUarme 
of  some  French  authors,^  and  anteriorly  beneath  the  inner  third  of  the 
clavicle.    At  times  this  feeble  murmur  is  blowing  or  even  bronchial  in 

»  Sergent.  Le  Monde  Medical,  1912,  22,  1 121;  La  Clinique,  1913,  8,  437. 


FEEBLE  BREATHING  339 

character  and  at  the  end  of  inspiration  some  dry  crackling  may  be 
heard. 

It  is  noteworthy  that  while  very  few  modern  authors  mention  feeble 
breath  sounds  in  incipient  tuberculosis,  the  great  French  clinician  of  the 
first  half  of  the  nineteenth  century,  Andral,  already  considered  it  a  good 
and  reliable  sign.  He  says:  "We  have  ascertained  weakness  of  the 
respiratory  murmur,  or  even  its  total  absence,  in  points  where,  after 
death,  we  found  tubercles  scattered  in  greater  or  less  number  in  the 
midst  of  the  pulmonary  parenchyma  very  much  indurated,  and  became 
entirely  impermeable  to  the  air." 

To  be  of  diagnostic  significance  this  feeble  breathing  must  be  localized 
over  one  apex,  circumscribed,  fixed  and  persistent  for  some  time,  and 
uninfluenced  by  respiratory  efforts  and  cough.  It  is  an  indication  of 
peribronchial  tuberculous  infiltration  compressing  some  bronchioles, 
thus  creating  atelectasis  of  the  alveoli  they  supply;  or  of  localized 
pleurisy  interfering  with  the  respiratory  activity  of  the  alveoli  in  the 
aflFected  area. 

"In  massive  caseation,**  says  Colonel  Bushnell,  "the  tissues  have 
lost  their  elasticity  and,  in  so  far  as  they  are  caseated,  do  not  expand  at 
all  in  inspiration.  Ordinary  breath  sounds  are  absent  in  such  cases,  or 
are  present  enfeebled  in  less  complete  caseations.  Ordinarily  what  is 
heard  is  a  weak  and  distant  bronchial  breathing,  conducted  from  the 
deep  bronchi  and  mingled  with  the  coarse  rales  characteristic  of  these 
tubes.*' 

Localized  feeble  breath  sounds  are  also  found  over  healed  tuber- 
culous lesions,  or  adhesions  of  the  apical  pleura  following  abortive 
tuberculosis.  But  during  the  early  stage  of  active  phthisis  feeble 
breathing  is  accompanied  by  constitutional  symptoms,  such  as  cough, 
fever,  tachycardia,  etc.,  and  usually  some  signs  are  elicited  by  percus- 
sion of  the  same  area.  As  Bezan^on^  has  pointed  out,  in  the  absence 
of  constitutional  symptoms,  feeble  breathing  at  one  apex  is  a  sign  of  a 
healed  tuberculous  lesion. 

In  advanced  phthisis,  we  very  often  meet  with  limited  areas  of 
feeble  or  absent  breathing,  but  vigorous  cough  removes  the  plug  which 
obstructs  the  entry  of  air  into  a  bronchus  and  breath  sounds  are  again 
audible.  It  is  noteworthy  and  of  diagnostic  importance  that  atelec- 
tasis is  frequently  produced  by  plugging  of  a  bronchus  and  the  result- 
ing resorption  of  the  air  from  the  alveoli  may  produce  dulness  over 
the  area  supplied  by  that  bronchus,  but  no  breath  sounds,  no  adven- 
titious sounds  are  heard.  Occurring  at  the  base,  it  is  often  difficult 
to  distinguish  it  from  thickened  or  adherent  pleura,  which  is  also 
characterized  by  feeble  or  absent  breathing,  as  is  pleural  exudate. 
Likewise,  over  old  bronchiectatic  cavities,  the  breath  sounds  are  often 
lacking  or  are  feeble,  though  the  rales  are  quite  pronounced,  consonating. 

In  acute  pneumonic  phthisis  I  have  repeatedly  met  feeble  breath 

»  Rev.  de  la  tuberculoses  1913,  10,  1. 
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stHincls  in  adHitit>ii  to  rliilncss  elirited  over  fht'  ali'n'ted  !*)1h*  of  tlie 
hin^;  at  tiuies  there  wils  even  absenee  of  all  breath  murmurs,  Init 
Home  moist  subcTepitaiit  rales  were  audible  over  the  same  region. 
SiiMilarlVp  we  may  meet,  dnriiij;  febrile  exaf*erbatioos  in  advanced 
eases^  feelile  breathing  over  newly  alferted  areas,  which  hiter  changes 
into  hrnjifhial  brcatliing.  e-tc. 

Rough  or  Granular  Breathing.  -'Iliis  i.s  often  found  in  inci|)ient 
eases*  Here  again  it  is  the  inspiratory  mnrmur  that  is  especially 
affected.  It  is  dry,  rough  and  Inw-pitched.  It  shoid<l  not  l)e  con- 
founded with  puerile  or  iiarsh  breathing:-  (iramilar  breathing  itjay  In? 
altogether  diniiuished  in  intensity,  or  even  very  faint,  while  puerile 
l>reatliing  is  alw ays  intense  ami  emphat ically  pure.  On  the  other  hand, 
in  gramilar  breathing  there  is  always  a  suspicion  that  adventitious 
sonntis  or  noises  are  supcradtling  tht*  inspiratory  miirniur.  Acconling 
to  Sahli,  it  is  a  sign  of  broochial  eatnrrh;  there  is  cither  jmrtial  imper- 
incability  of  the  l>roiu'hi  producing  nnequal  rtspiratory  excursiuris  of 
the  atfectcil  lung  area,  i)r  else  the  accomjianying  noises  are  ilerived  fn^in 
the  secretions  causing  partial  stenosis  or  irregularity  in  the  lumen. 
When  these  accompanying  ntiises  can  be  plainly  isolated  \\v  rail  them 
raies,  but  as  they  remain  indistinet  and  bleiided,  the  vesicular  breath- 
ing lieeomes  impure,  granular  or  rough.  It  is  generally  heard  over  the 
supraspinous  fr>ssie,  or  above  and  beneath  the  clavicle. 

As  has  been  pointed  out  by  Bray,^  for  a  satisfactory  demonstration 
of  granular  breathhig  at  tlie  apex,  the  muscles  of  this  r*'gitjn  nuist  I)e 
in  a  state  of  relaxaetion,  becanst^  their  active  contracti<*n  may  at  times 
pnMluce  sounds  indistinguishable  from  granular  breathing,  an«i  thus 
leafl  to  confusifui  in  diagnosis.  He  suggests  to  listeti  while  the  fjntieut 
i>reathes  alKlojninally.  In  this  tyfK-  t»f  breathing,  respiraticm  is  ct»n- 
dufterl  solely  l>y  the  jiiston-like  exiursions  of  the  diaphragm,  the  thorax 
is  fixed,  and  the  muscles  in  the  region  of  the  apex  relaxeiL  Only  when 
granular  breatliing  is  lieani  while  the  patient  breathes  abtiominally, 
thus  eliminating  extra|)ulmonary  souufls,  is  one  justificHl  in  (^including 
that  the  vesicular  murmur  has  undergone  a  <lehnitc  pathological 
altera  tioTK 

( I  rancher  insists  that  gramilar  breathing  is  a  sure  sign  of  incipient 
Iihthisis,  and  (live  Itiviere  speaks  of  it  as  the  earliest  auscultatory 
sign,  wliile  Piery-  says  that  it  is  nothing  of  the  knab  but  that  it  is  a 
goiMJ  sign  of  a  cured  lesion  and  due  to  cicatrization  ui  a  limited  area  of 
lung  tissue,  which  is  undoubte<lly  a  fati.  /  have  seen  many  jmtientjf 
IV  ho  pre^srnU'd  gnuitihtr  breath  in  rj  at  an  apex  for  ijears  ir  if  bout  /thtnrlnrf 
any  of  the  conMitntional  sympiomH  of  j^hthifLf,  On  the  other  hand,  I 
have  full  confidence  in  this  sign  when  there  are  the  usual  general  sym|>- 
tonis  of  phthisis,  bet^atise  I  liave  repeatedly  observed  that  in  the  very 
area  first  presenting  feeble  or  granular  breathing  there  subsequently 
develope<l  t\Tucal  lesions  of  phthisis.     Of  c<jurse,  one  nmst  always  bear 

'  JuTir:  Ani,  Med.  Asau,.  U»17,  «9,  KfilV 

*  La  iuljcreuloaf  puktionaire,  Fariik,  191(1,  p.  311. 
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in  mind  that  the  absence  of  constitutional  symptoms  is  an  indication 
that  the  granular  breathing  is  probably  due  to  a  cicatrix  remaining  after 
a  tuberculous  lesion  has  healed. 

Intemipted  or  Cog-wheel  Breathing.— The  respiration  saccadee  of 
the  French  is  another  anomalous  type  of  breath  sounds  which  has 
for  a  long  time  been  considered  characteristic  of  early  phthisis.  The 
inspiratory  murmur  is  not  smooth  and  continuous,  as  in  normal  respira- 
tion, but  is  broken,  so  that  it  appears  jerky,  divided  into  several  more 
or  less  distinct  parts.  It  differs  from  rough  breathing  by  the  fact  that 
each  portion  of  the  sound  retains  its  smooth,  rustling  character.  It 
is  apparently  caused  by  the  obstacles  met  by  the  air  current  while 
entering  the  alveoli.  The  breath  sounds  may  be  increased  or,  more 
conmionly,  decreased  in  intensity. 

I  find  cog-wheel  respiration  only  rarely  a  sign  of  incipient  phthisis 
and  am  inclined  to  agree  with  Piery,  who  says  that  in  the  region  of 
the  apex  it  is  always  an  indication  of  pleural  adhesions  which  are 
often  the  remains  of  a  healed  tuberculous  lesion.  In  some  cases, 
however,  it  is  met  with  in  the  beginning  of  active  phthisis  and  the 
fact  that  in  the  later  stages  of  the  disease  it  can  very  often  be  heard 
along  the  borders  of  advancing  lesions  shows  that  the  factors  pro- 
ducing it  may  be  of  the  first  disturbances  of  the  respiratory  murmur 
in  the  areas  of  impaired  breathing  capacity  around  infiltrated  portions 
of  the  lung. 

Cog-wheel  breathing  is  occasionally  heard  over  chests  in  nervous 
patients,  or  such  as  have  pains  due  to  acute  pleurisy,  or  who  shiver 
during  the  examination.  But  then  it  is  heard  all  over  the  chest,  while 
in  phthisis  it  is  localized  over  a  limited  area. 

Prolonged  Expiration.— From  what  has  been  stated  it  is  evident 
that  in  the  very  early  stages  of  phthisis,  auscultation  reveals  only  changes 
in  the  inspiratory  murmur ,  a  point  which  cannot  be  too  strongly  empha- 
sized. In  older  books  on  the  subject  we  almost  always  read  that 
changes  in  the  expiratory  murmur  are  pathognomonic  of  early  phthisis, 
obviously  because  in  former  days  incipient  phthisis,  as  we  know  it 
today,  was  not  recognized.  In  fact,  because  even  today  patients  only 
rarely  present  themselves  for  examination  at  the  very  incipiency  of  the 
disease,  we  usually  find  a  prolonged  expiratory  murmur  at  the  first 
examination.  But  speakingas  one  who  has  had  opportunities  for  exami- 
nation of  large  numbers  of  persons  who  do  not  even  suspect  that  they 
have  any  pulmonary  trouble,  and  examining  the  lungs  of  everyone 
who  comes  under  my  care,  I  find  that  changes  in  the  inspiratory  mur- 
mur, such  as  feeble  breath  sounds,  rough  or  cog-wheel  breathing,  are 
usually  found  earlier  than  changes  in  the  expiratory  murmur. 

In  normal  vesicular  breathing  the  expiratory  murmur  is  either 
inaudible  or,  more  commonly,  it  lasts  only  one-fifth  to  one-fourth  the 
time  of  the  inspiratory  murmur.  When  it  lasts  as  long  as,  or  longer 
than,  the  inspiratory  murmur  it  is  undoubtedly  pathological,  though 
not  necessarily  of  tuberculous  origin.     When  audible  all  over  the  chest 
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it  is  an  indication  of  bronchitis  or  pulmonary  emphysema,  but  when 
we  find  it  localized  at  one  apex,  its  significance  as  a  sign  of  phthisis 
is  to  be  appreciated.  It  may  be  due  to  sclerosis  of  a  limited  portion 
of  lung  tissue,  as  is  the  case  in  healed  tuberculous  lesions.  Indeed, 
when  it  also  has  a  bronchial  timber  it  is  pathognomonic  of  this  con- 
dition, and  Turban  speaks  of  it  as  "cicatricial  respiration.'* 

In  active  early  lesions,  a  prolonged  expiratory  murmur,  localized  at 
an  apex,  is  an  indication  of  either  catarrh  of  the  smaller  bronchioles, 
or  pressure  on  these  tubes,  in  cases  in  which  infiltrations  produce 
stenosis.  It  is  therefore  usually  met  with  later  than  the  changes  in 
the  inspiratory  murmur,  of  which  we  spoke  above.  The  prolonged 
expiratory  murmur  is  often  harsh  and  rough,  and  with  the  advance  of 
the  disease,  it  gradually  acquires  a  bronchial  character,  finally  becom- 
ing pure  bronchial  or  tubular  breathing.  While  we  may  meet  it  with- 
out any  adventitious  sounds,  this  is  exceptional  in  my  experience. 
On  the  other  hand,  it  may  be  feeble  and  hardly  audible  and,  at  times, 
we  hear  the  rales  very  clearly  while  the  prolonged  expiration  is  so  feeble 
that  it  is  only  detected  after  careful  listening. 

There  is  another  fact  to  be  borne  in  mind  while  evaluating  prolonged 
expiration  as  a  sign  of  early  phthisis.  Not  only  may  it  be  the  sole 
indication  of  a  healed  lesion,  as  has  already  been  stated,  but  in  the 
right  apex  it  may  not  be  due  to  tuberculosis  at  all,  especially  in  young 
adults  with  thin  thoracic  walls.  In  collapse  induration  it  is  not  uncom- 
mon, while  in  persons  working  at  dusty  trades,  such  as  stone-cutters, 
carpenters,  miners,  garment-workers,  etc.,  the  expiratory  murmur  at 
the  right  apex  is  very  often  harsh,  rough  and  prolonged.  Under  the 
circumstances  it  is  of  more  significance  when  found  in  the  left  apex, 
and  in  the  right  side  a  careful  study  of  the  constitutional  symptoms 
must  be  made  before  attaching  any  diagnostic  value  to  it. 

Bronchial  Breathing.— With  the  advance  of  the  disease  the  dis- 
seminated tubercles  in  the  lung  conglomerate  by  growth  and  form  a 
solid  circumscribed  mass,  over  which  the  breath  sounds  elicited  on 
auscultation  are  more  or  less  characteristic.  The  vesicular  quality 
of  the  murmur  changes  by  degrees,  till  it  finally  becomes  high-pitched, 
clear  and  blowing  during  both  inspiration  and  expiration,  which  is 
very  prolonged. 

Bronchial  breathing  is  a  sign  of  consolidation  of  lung  tissue:  The 
laryngotracheal  murmur  is  transmitted  and,  according  to  Sahli,  even 
magnified,  while  passing  from  the  bronchi  through  consolidated  lung 
tissue  to  the  surface.  It  is  thus  heard  over  areas  which  are  dull  on 
percussion,  particularly  over  the  upper  third  of  the  chest  anteriorly 
and  posteriorly.  During  the  course  of  chronic  phthisis  bronchial 
breathing  is  also  caused  by  many  complications  which  produce  com- 
pression of  the  alveoli  with  resulting  pulmonary  atelectasis,  as  is  the 
case  in  pleural  effusions,  pneumothorax,  hydrothorax,  etc.  In  these 
cases  the  bronchial  breathing  is  engendered  only  when  the  alveoli  and, 
at  most,  the  bronchioles  are  compressed;  when  the  large  tubes  are  also 
obliterated  by  compression,  no  breath  sounds  at  all  are  audible. 
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In  acute  phthisis,  bronchial  breathing  is  mainly  caused  by  caseous 
infiltration  of  the  aflFected  areas,  and  it  is  harsher,  louder  and  more 
high-pitched,  the  more  compact  and  extensive  the  consolidation  of 
lung  tissue.  Bronchial  breathing  in  phthisis  is  not  so  loud  and  high- 
pitched  as  in  pneumonia,  and  when  it  is  encountered,  it  is  an  indication 
of  an  acute  process  which  is  probably  progressive  and  of  serious 
prognostic  significance.  It  is  therefore  found  early  in  the  disease  in 
acute  pneumonic  phthisis  and  during  chronic  phthisis  over  the  seat  of 
new  extensions  of  the  process,  involving  the  larger  part  of  a  lobe,  and 
in  the  terminal  stages,  when  tuberculous  bronchopneumonia  compli- 
cates an  old  lesion  and  carries  off  the  patient.  In  chronic  phthisis, 
the  higher  the  pitch  of  bronchial  breathing,  the  greater  the  consoli- 
dation of  lung  tissue  may  be  assumed. 

It  is  a  fact  to  be  remembered  that  in  the  average  case  of  chronic 
phthisis  bronchial  breathing  does  not  appear  suddenly  but  by  slow 
degrees.  The  vesicular  murmur  is  gradually  transformed  into  broncho- 
vesicular,  which,  with  the  subsequent  consolidation  of  the  process, 
finally  becomes  purely  bronchial. 

Bronchoyesicnlar  Breafhing.— On  rare  occasions,  we  may  find 
bronchial  breathing  with  normal  resonance  over  the  same  area;  in  fact, 
I  have  at  times  met  it  over  areas  emitting  a  tympanitic  note  on  per- 
cussion, which  is  an  indication  that  even  small  disseminated  tubercles, 
which  are  incapable  of  producing  dulness,  but  relax  the  lung  tissue 
and  cause  tympany,  may  cause  bronchial  breathing. 

But  usually  disseminated  tubercles  produce  bronchovesicular  breath- 
ing. We  hear  a  mixture  of  both  vesicular  and  bronchial  sounds  over 
the  same  area,  the  former  originating  in  the  small  consolidated  areas 
which  transmit  the  laryngotracheal  sounds,  while  the  latter  come  from 
the  alveoli  of  the  unaffected  lung  tissue  that  surrounds  the  tubercles. 
It  is  thus  clear  that  the  presence  of  bronchovesicular  breathing  is  an 
indication  of  small  tubercles  scattered  within  normal  lung  tissue. 
This  is  usually  preceded  by  prolonged  expiration,  which  changes  by 
degrees  into  bronchovesicular  breathing,  and  finally  into  bronchial, 
as  has  already  been  shown. 

Bray,  however,  offers  another  ingenious  explanation  of  the  origin 
of  bronchovesicular  breathing.  He  points  out  that  the  lung  glides 
beneath  the  ribs  during  respiration,  and  as  a  result  the  lung  surface 
auscultated  over  any  given  area  is  considerably  greater  than  that  repre- 
sented by  the  bell  of  the  stethoscope.  The  area  of  lung  ausculta- 
ted will  thus  vary  with  the  motion  of  the  lung.  Bronchovesicular  breath 
sounds  are  heard  when  there  are  contiguous  areas  of  consolidated  and 
air  containing  lung  tissue,  which  alternately  pass  across  the  auscultated 
field  during  respiration. 

Sources  of  "Emu,— Bronchial  and  bronchovencular  breathing  per  se 
are  no  indications  of  phthisis.  In  addition  to  the  many  pathological 
conditions  which  may  cause  this  type  of  breath  sounds,  we  quite 
often  hear  it  over  healthy  chests.    There  are  many  individuals  in 
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wham  \mn\v\m\  hrc^athiii^  is  hcurtl  nil  <tver  the  upper  parts  of  the 
thorax.  In  the  iiiter.seapular,  ri^ht  supnispiiKJUsaiul  sii]>ra('l;iviiiil«r 
spaces  it  is  very  common  in  apparently  liealthy  persons,  csiw?ciaHy 
during  viporons  hr€*athiii|r.  Tins  is  said  li\  Handelier  aiir!  Ilopke  to 
he  found  in  nhuut  oiie-ttiinl  of  healthy  prc>]>lo;  it  is  flue  to  fUirerfnct'S 
in  the  aiiatuinieal  strnetiirt'  of  the  twu  apires.  The  ri^ht  lun^  has 
three  main  brtaiehi.  whieh  favor  the  transmission  of  }»roneliial  l>reathing 
more  than  the  left,  whieh  has  only  two.  It  will  he  noted  (Fig.  MJ) 
that  the  hraiit hes  f>f  the  hroiiehiis  snpplvin^  the  ri^ht  ajR^x  are  wider 
and  ^'o  deeper  into  the  parenehynia»  tluis  atFordin^^hetter  opportiniitie* 
for  traiismissinri  uf  sound  to  the  surface,  than  in  the  left  apex. 


Fir.  80. — TopoiCT'ftptiical  rfftnLiooi^  of  the  larpp  brnrirhi  nud  pulmnrjiiry  l*Jon<iv«?»«;la 
iifh'r  reniovul  of  the  [josterior  wall  of  the  fhornx.  the  o^ophnKug  uud  (JeftLMeiidiiiK  ttorta« 
Pulmonary  &rter>'  dark;  punnoiuiry  vmn  light.     (Stoerck.) 

Bronehial  breathing  is  very  eommon  in  tlu^se  loeations  and  is  not 
to  be  given  undue  diagnostic  signifiranee  unless  there  are  other  symp- 
toms and  signs  of  phthisis.  Inrlividnals  vvith  thin  thoraeie  walls  are 
more  a]>t  to  show  this  sort  of  breath  sounds,  while  vigonais  Itre^ithiiig 
and  dyspnea  may  aeceutnate  it.  Tti  be  of  didfjut^Mttr  ^ngniftcniwe, 
hronchial  brenihing  mtf.H  be  siruiiij  IfM-allzed  over  fi  timited  area  and 
iuxompanird  hf  olher  phyftiml  Higna,  (.specially  r////;if',v.v  at  the  ,mme  s^pot. 

Another  source  of  error  in  auseultation  is  the  frtM-pieut  changes  we 
meet  in  ttie  respiratory  stamds  in  many  patients.  One  day  we  meet 
at  the  aJFeeted  area  bronehial  breathing,  and  the  next  day  we  are 
surprised  by  vesicular  or  feeble  lirea thing,  or  complete  absence  of 
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breath  sounds  over  the  x^vy  area  \\here  distinet  patliological  auscul- 
tatory phenomena  were  audible  the  day  hefure.  \'iVmrnus  cn>u^h,  by 
removing  the  nnicous  plu^  in  some  tube,  niay  reestablish  the  original 
sounds.  I  have  setni  sneli  r hanges  oeeorring  rhiring  an  exaniination 
wliieh  lasted  less  than  half  an  hour.  We  shonld  therefore  l>eware 
of  prorioimeiiig  a  patient  free  from  changes  in  the  l»reath  sounds 
before  making  him  eough,  and  reexamining  the  chest  on  several  different 
days. 

( /avcrnous  and  amphoric  breathing  are  discussed  later  when  speakiiija: 
of  pulmonary  excavations  and  of  pneumothorax. 

Adventitioiis  Sounds,  — As  was  already  stated  while  speaking  of  the 
technic  of  auscuitatioji,  adventitious  sounds  arc  to  be  l(»okcd  for  only 
after  ascertaining  the  character  of  the  breath  sounds  during  each 
phase  of  the  respirat f  >ry  act .  To  pass  j u<  1  gment  at  1 1  le  sa me  time  al )out 
both,  breath  sounds  and  rales  is  hazardous  and  we  are  liable  to  over- 
look many  important  plants  whieli  are  f)f  diagiiostie  anr!  pnignostic 
significance. 

The  adventitious  sounds  audible  <jver  phthisieal  chests  in  the  various 
stages  of  the  disease  are  maiiifohL  It  can  \ye  stated  that  alt  kinds  of 
rales — sonorous,  sibilant,  crepitant,  sulK-repitant,  gurgling,  etc, — ^are 
met  with  during  the  c^airsc  of  the  disease,  and  each  variety  has  some 
significance,  indicating  various  patlmhigical  conditions  of  the  lung. 
Paradoxical  though  it  may  seem  at  first  sight,  >  et  it  is  a  fact  that  ihvrv 
are  no  rales  whwh  are  patkogmnfionic  of  phthwlji,  7wr  doe^  their  uhsence 
eivhide  the  dwease.  Especially  is  this  true  of  the  very  incipience  of 
a<.*tive  phthisis  which,  as  was  already  intirnatcrl,  hc^gins  as  an  infil- 
tration and  not  as  a  catarrh  af  the  bronchi.  The  neoplastic  peri- 
bronchial formations  may  compress  the  alveoli;  the  proliferated 
interstitial  tissues  may  contract  and  obliterate  some  air  cells,  etc., 
but  such  processes  do  not  prnduce  rales  because  at  this  stage  the 
bronchi  are  not  flooded  with  tiuUl  or  semifluid  secretions  which  ci*uld 
interfere  witfi  the  entry  or  exit  of  air  through  the  l^roiichiolcs  and  air 
cells.  Moreover,  around  an  infiltrated  area  the  lung  usnally  acts 
vicaricaisly,  and  thus  ^eilsany  alteration  in  the  breath  sotmds  that  may 
be  created  in  the  diseased  focus,  and  the  most  we  may  expect  is  feeble, 
harsh,  or  cog-wheel  breathing,  Injt  no  rales. 

Hales  are  proflnf.*ed  when  the  caseous  material  softens  and  lircaks 
through  the  walls  of  a  bronchos:  The  secretions  may  irritate  the 
bronchial  mucous  membrane  and  produce  a  catarrh  which,  in  its 
turn,  profluces  more  secretion  which,  when  ^et  in  motion  by  the 
piissing  air  stream,  engernters  rales.  This  is  a  fact  that  I  have  liad 
many  opportunities  to  observe  in  patients  who,  at  first,  showed  only 
alterations  in  the  breath  sounds,  especially  weak  vesicular  murmur. 
or  cog-wheel  lirtnithing,  etc.,  fmt  no  rales,  in  spite  of  all  constitutional 
symjitums  of  i>hthisis  w Inch  went  on  its  course,  and  only  later  adven- 
titious sounrls  marie  their  appearance.  In  such  cases  a  diagnosis  of 
plithisis  must  be  made  without  finding  any  rales.     In  fact,  I  have  met 


UCy 


AtfSCUlTAflON  OP'  TtiM  CHEST  IN  PHTHfSh^ 


itli  acute 


rhich  a  whole  lobe 


iiifiltratetl  in  a  cemipara- 
tively  short  time;  percussion  showed  fiistiurt  clulness.  austultaifion 
disclosed  prolonged  expiration,  even  bronchial  brealhing,  l*ut  no 
rales  at  all  were  audi!>le*  It  \\\\\  therefore  l>t*ar  repetition  that  mihing 
for  rales,  as  some  kxt-books  teach,  may  be  worse  than  waiting  for  Utherck 
bacilli  in  the  sputum  before  making  a  diagnmis. 

It  is  worthy  of  mention  that  while  rales  are  an  indication  that  the 
tnbereulons  proeess  is  I>eyond  iiieii>ieney,  they  do  not  invariably 
point  toward  an  unfavorable  prognosis.  **  Hales  constitute  the  aus*iil- 
tatt»ry  evidence  of  inftarnmattjry  reaction  to  the  ptasons  of  tnlnTcle/' 
says  Colonel  Bnshnelb  *'They  are  the  best  evidence  that  the  lesion  is 
resisting  its  fi>e.  Hales  are  absent  in  the  obsolete  or  arrested  lesion- — 
the  Ivody  does  not  need  to  fight.  They  are  present  in  the  stage  of  reac- 
tion— the  body  is  fighting — whether  snccessfully  or  not  is  to  l>e  deter- 
uiincfl  in  part  hy  the  number  and  quality  of  the  rales,  in  part  by  other 
considerations*  They  may  be  al>sent  again  when  the  l>ody  can  no 
longer  fight — when  the  ptnver  to  react  has  Ix^en  lost.  Nothing  ci*u!d 
lie  more  ernmeous  than  to  draw  favorable  conc^lusions  from  the  dinnnu- 
tmn  or  the  fiisapptnirant*e  of  rales  in  the  very  advanced  ease.** 

Crepitation.  — With  the  OTiset  of  softening,  the  crepitant  and,  at 
times,  the  subcrepitant  rale  can  be  dist^overed  at  the  afi'ected  area. 
The  former  is  audible  cxchisively  during  inspiration,  or  only  at  its 
end,  and  has  been  compared  to  the  sound  prrHluct»d  by  rolling  one's 
hair  between  the  fingers  near  the  ear.  All  agree  that  this  rale  is  not 
cansi»<l  by  the  motion  of  finid  secretions  in  the  small  bronchi  and  air 
cells;  nor  by  the  explosion  of  air  bubbles  in  the  bronchi,  as  was  for- 
merly suj>posed.  The  c*<jnsensus  of  oinnion  apj)ears  to  t)e  that  it  h 
eauseil  by  the  inspiratory  stream  of  air  tearing  apart  sticky  surfaces 
of  the  approximated  alvef>lar  ^\alls,  though  many  \wU\  that  the  crepi- 
tant rale  is  altogether  a  friction  soniul  pr^jflnced  by  rnbbing  of  the 
two  pleural  sheets  covered  with  tubercles,  as  was  first  suggested  by 
Leaming.*  I  am  inclined  to  consider  them  purely  ateh^ctatic  rales, 
analogous  to  those  met  with  over  the  margins  of  healthy  lungs  in  jjcr- 
3ons  who  breathe  superficially »  and  \^h^ch  are  often  mistaken  for 
crepitations.  On  the  other  hautb  considering  that  apical  tulRTculons 
pleurisy  is  quite  frequent  (see  page  4.HG),  these  advcntiti*>us  sountis 
are  not  infrequently  due  to  frictions.  The  dilferentiation  between 
pleural  and  parenchymatous  lesions  is  discussed  cLsewhere. 

(Vepitant  rales  are  usually  audible  during  cpiiet  breathing,  and 
provtikcil  by  vigt>r*ius  coughing  and  breathing.  Mtrreover,  they  often 
disappt*ar  after  several  stning  eff(»rts  at  ileep  breathing,  which  would 
not  be  the  case  if  they  %ere  friction  sounds.  They  may  be  found 
early  in  the  morning,  and  missed  throughout  the  day,  and  I  have 
seen  them  appear  and  disapjiear  within  half  an  hour  during  an  exami- 
nation.    At  times,  they  are  heard  at  a  very  early  stage  of  tlie  disease 
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as  quite  numerous  cracklings  over  the  aflfected  area,  while  in  other 
cases  but  few  are  audible,  and  they  are  spoken  of  as  "dry  crackles," 
the  craquemerUs  sees  of  French  authors. 

CrepUant  rales  are  not  by  any  means  pathognomonic  of  phthisis,  for 
reasons  already  stated,  but  when  avdibh  over  an  apex  shaiving  contrac- 
tion of  Kronig's  resonant  areas,  or  impaired  resonance  in  a  person  show- 
ing some  of  the  important  constitutional  symptoms  of  phthisis,  they  are 
to  be  taken  seriovsly.  However,  in  order  to  evaluate  them  properly, 
we  must  carefully  study  them  with  particular  reference  as  to  per- 
manence during  several  examinations  on  different  days  and  that  cough 
does  not  entirely  remove  them.  I  attach  greater  significance  to  crepi- 
tant rales  when  heard  over  the  supraspinous  fossa,  the  alarm  zone  (see 
p.  379),  than  when  heard  anteriorly,  above,  or  immediately  below  the 
clavicle,  because  in  the  latter  location  they  are  as  often  spurious  as 
real.  We  are  often  able  to  follow  them  up  to  the  stage  when  they 
become  moist — subcrepitant — and  finally  we  find  that  signs  of  exca- 
vation appear  at  the  same  spot. 

During  the  course  of  phthisis,  the  crepitant  rale  is  heard  quite 
often  around  the  seat  of  the  main  lesion,  indicating  that  the  process 
is  extending,  and  over  pneumonic  areas  so  often  caused  by  acute 
exacerbations.  In  unilateral  cases,  in  which  the  other  side  is  second- 
arily implicated,  we  may  find  that  in  the  latter  the  first  audible  adven- 
titious sounds  are  crepitations,  and  these  secondary  lesions  are  worthy 
of  study  by  those  who  want  to  be  able  to  recognize  and  evaluate  these 
adventitious  sounds.  In  fact,  while  teaching  tuberculosis  to  students, 
advanced  cases  are  better  for  this  reason  than  early  cases  in  which  the 
diagnosis  is  often  doubtful. 

Moist  Bales.— With  the  advance  of  the  process,  softening  sets  in 
and  the  disintegrated  tubercles  are  eliminated  from  the  focus  through 
the  bronchi,  to  be  finally  expectorated.  These  fluid  and  semifluid 
secretions,  \\  hile  remaining  at  the  site  of  the  lesion  and  in  the  bronchi, 
are  often  obstacles  to  the  entry  and  exit  of  the  air  current  and  thus 
produce  rales.  In  mild  cases  with  but  little  secretion,  we  meet  with 
the  high-pitched  subcrepitant  rales  produced  in  the  small  bronchi. 
When  softening  and  liquefaction  proceed  and  the  secretions  become 
more  and  more  copious,  the  size  of  the  rales  increases  and  we  hear 
medium,  large  and  coarse  bubbling  rales  and  gurgles. 

The  difference  in  the  size  of  the  rales  apparently  depends  on  the 
difference  in  the  size  of  the  bronchi  in  which  they  originate — large 
bronchi  can  hold  larger  masses  of  fluid  and  mucous  secretion,  and  in 
smaller  tubes  less  secretions  are  moved,  while  in  excavations  the 
mass  of  secretion  may  be  very  large  and,  as  a  result,  we  get  gurgles. 
One  way  to  differentiate  between  coarse  and  small  rales  is  to  note  their 
number — ^we  commonly  hear  but  few  isolated  coarse  rales,  while  small 
ones  are  almost  always  in  large  numbers,  heaps.  The  larger  rales  are 
more  intense  and  louder,  though  of  a  lower  pitch  than  the  smaller,  but 
the  latter  are  usually  more  numerous,  evidently  because  there  are  more 
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small  bronchi  than  large  onej^*  Hales  are  ^eater  in  nnnilx*r»  and  nnjre 
consonatio^,  when  (irij^inatin^  sniierfieially,  while  those  en^en(k*recl 
tleeply  in  the  hnig  niay  ncit  he  heard  at  alL  At  times,  wi-  ran  hear 
rales  in  eentral  lesions  }>y  pUwhi^  the  hell  of  the  stetlir^seope  in  front  of 
the  patient's  month,  while  all  itvtr  the  eliest  nothing  is  audil»ie. 

Consonating  Rales.  -As  a  rule,  rales  which  originate  in  air-contain- 
ing hnig  tissue  are  only  faintly  autlihle,  appear  distant  froiu  the  ear  or 
stethoscope,  and  are  therefore  called  non-eunsonating.  When  ad  vent  i- 
ti(nii!i  sounds  are  heard  very  near  the  surface  nf  the  rhest,  have  a  more 
or  le^s  ringing  quality,  \\  hich  is  lacking  in  the  non-consunatiiig  variety, 
they  are  calleil  eonsonating  rales;  at  times  they  possess  a  nietallie 
quality,  and  they  are  ilesignated  as  gurgles,  or  huhhliiig  rales. 

rtmsonating  rales  inrlicate  consolidated  lung  tissue,  a  cavity  or  a 
dilated  hronehus  surrnunded  hy  airless  tissne  which  either  intensifies 
or  modifies  the  timlMT  of  ttie  sounds.  For  this  reason  they  are  at 
times  ringing  in  eharaeter.  On  the  whole  it  is  difficult  to  rieserihe  them, 
fait  once  heard  they  slioidil  rmt  he  missed  in  other  teases.  As  has  !>een 
shtm  n  In  Sahli,  hetter  conduction  tfirough  consolidate<l  tissue  is  not 
alone  sufficient  to  make  the  rale  consomint;  nor  is  loudness  thus  eflec- 
tive.  Tracheal  rales  nniy  l»e  loud  enough  to  Ik*  heard  at  a  distance, 
yet  they  are  not  consonant.  I'he  eonsonating  character  apparently 
deiK^nds  on  an  admixture  of  the  higher  overtones. 

It  may  he  stated  that  amMOftatiitff  ralr.f  arr  engendered  under  the 
sami*  cirrutih'tiatm'ii  a^  i^  Immchial  breatliiftg.  Thnj  are  ihfn'fnre  indicate 
tug  thai  the  arra  orer  which  tlieii  arc  heard  in  cither  cothmlidated  or  ejrca- 
ntted.  When  a  cavity  is  surrounded  }>y  ctnisoliilatefl  lung  tissue,  tlie 
rales  are  cotisonating;  wlien  it  is  deeply  seated  in  air-(*ontaiTnng  lung, 
the  rales  are  non-consonating  in  fliaracter.  When  the  cavity  is  large, 
and  the  secretion  within  them  is  plentiful  and  inohile  during  respiration, 
ctmsolidated  lung  tissue  around  it  will  so  intensify  the  sounds  as  to 
pr*Hiuce  bnhhling  or  gurgling  rales. 

Localization  of  Moist  Rales.  — It  must  Ih?  enij>hasi'/ed  that  nt»  rales 
per  .vc  are  pathognomonic  of  [jlithisis,  het^ause  we  hear  more  adven- 
titious sfjunds  in  many  other  conditions.  ii(>tahly  ItrfHiclntis  and  f>ron- 
chiectasis,  than  in  the  average  case  of  t^hronic  phthisis*  To  lie  of 
significance  the  rales  must  he  strictly  localized  over  a  limited  area  aral 
|)ersistent.  It  can  Ik?  state<l  that,  excepting  in  far-advanced  cases, 
or  the  rare  cases  of  chronic  bronchitis  eom|)lirating  tul»erculosis,  and 
some  forms  of  fihmid  phthisis,  the  larger  the  arcn  titer  tvhirh  woijd  rales 
are  heard,  cftf  fecial  ft/  hiititerallti,  the  le^it  the  likclihiHtd  (tf  their  heimj  (if 
iuhrrcuhnts  origin:  the  higher  up  iff  the  chest  thetf  are  exctimvfly  audible^ 
the  more  likely  that  they  spell  phthisis;  and  tehen  heard  ejchmpely  at 
the  bases  or  over  the  lower  lohes  the  ehances  that  they  are  tuberculous 
are  rather  i^caftty.  Large  huhliling  rales,  wlicn  heard  over  area^s  where 
there  are  no  large  bronchi,  as  in  the  upper  third  of  the  chest,  are  of 
greater  significance  than  when  heard  o\'er  area^i  beneath  which  large 
bronchi  are  located.    The  latter  may  be  caused  by  bronchitis  or 
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lironHiiertasiSt  When  lur^e  Inihhliiitr  rnk's  nvv  heiiril  uvur  tlie  brll  of 
the  stethoscope,  they  are  iiuiiciitioiis  *>f  ])htliisieal  exeavation,  heeause 

I  there  are  no  lar^e  hroiiehi  near  the  surface  of  tlie  iur!^^ 

SibilAnt  and  Sonorous  Rales*— These  are  very  often  heard  o\er 
tufjereiiloiis  fori.  In  many  ineij>ient  ca^es,  espeeially  in  tho:se  with 
stationary  or  healing  lesions,  whisthng  and  snoring  rales  are  not  inieoin- 

Liiionly  loeahzetl  over  one  apex,  especially  posteriorly-.  When  not 
iccf>mpanied  hy  erackles  we  may  take  them  as  an  inriieation  of  healing, 

FaiKl  that  they  are  eaiised  hy  the  tonipressioii  of  the  hroiK-hioles  hy 
fibrous  tissue  which  forms  during  the  process  of  repair.  Similarly, 
we  hear  sibilant  and  sonorous  rales  over  a  eireumKcribed  area  as  the 
only  reminders  of  an  old  and  cured  tuberculous  process.     In  senile 

'  phthisis,  sibilant  and  sonorous  rales  are  often  the  only  adventitious 
sounds. 

The  asthmatic  forms  of  phthisis,  as  well  as  those  accompanied  by, 
or  imi*lantci!  on,  ditfuse  bronchitis  and  pulmonary  emphysema,  espe- 
cially in  fibniid  phthisis,  f>ftcn  manifest  themselves  by  sibilant  and 

'  musi<nil  rales  heard  (luring  inspiration  and  expiration.  We  hear  all 
kinds  of  nmsicat  nott^,  snoring,  cooing,  whistling,  grunting,  grc^in- 
ing,  whining,  etc.  They  rnay  Ixt  heard  alone  while  the  res]>iratory 
ujunnnr  is  ft^-ble  or  inamiiblc,  and  then  they  may  also  l>e  accompanied 
by  all  kinds  of  moist  rales.  Sifalant  and  sonorons  rales  or  rhonchi  are 
engendered  by  thick,  viscid  and  tenacious  secretions  in  the  bronchi, 
or  swelling  or  spasmodic-  contracticni  of  these  tubes.  Wlien  heard 
exchisively  over  one  tif  the  upper  lobes  of  a  lung,  they  are  almost 
pathognomtmic  of  a  tuberculous  lesion.  When  audible  all  over  both 
sides  of  the  chest,  the  diagnosis  of  tuberculosis  may  not  i>e  an  easy  task 
and  dirt'erentiation  froin  c!m>nic  bronchitis,  pulmonary  emphysema, 
asthma,  etc.,  can  only  be  made  after  considering  the  signs  revealed  by 
percussion,  as  well  as  by  the  cimstitutional  symptoms,  and  in  some 
eases  only  the  microscopie  Hndiugs  in  tlic  s[mtum  can  dectrle.  When 
these  sonorous  and  sibilant  rales  are  heard  unilaterally  in  the  upper 
part  of  the  chest  they  are  easily  diagnosed,  as  a  rule. 

Provoked  Rales.  — In  many  cases  of  early  phthisis,  and  also  at  times 
in  those  with  advanced  disease,  no  adventitious  sounds  arc  heard  on 
ordinary,  or  even  forced,  breatliing;  but  more  or  less  vigorous  cough 
brings  out  an  explosion  (jf  rales,  S*ane  \\Titers  have  spoken  of  these  as 
"latent  rales,**  which  is  an  inctrngruotis  term.  iJray^  found  that  in  75 
per  cent  of  cases  of  early  ]>hthisis,  and  in  HO  per  cent  of  those  with 

,  nuKlerately  advanced  disease,  rales  could  l>e  jjrovoked  by  cough.     11 V 

^should  not  pnmoufire  a  ptitirfif  free  fmm  advetititiotLs  sound.s  //jrMv.y 
cough  h(is  hren  impotent  iji  promkiftg  them. 

The  mechanism  of  production  of  these  rales  has  been  a  disputed  sub- 
ject. Some  have  suggested  that  they  are  produce<l  liy  the  separation  of 
the  collapsed  walls  of  the  alveoli  and  smaller  bronchioles  in  and  arcumd 
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the  (ILseased  forus.  Bray  is  not  satislied  with  this  ex|>!aiiation  and 
offers  the  following:  Toward  the  end  of  expiration  the  glottis  is  vohin- 
tarily  closed  and  the  intra  pulmonary  pressure  is  increased  by  powerfid 
coiitraetion  of  the  expiratory  muscles*  This  sndden  increiise  in  the 
intrajnilrnonary  pressure  separates  the  eollapsetl  walls  of  the  bron- 
ehit*les  and  alveoh  and  the  atelectatic  area.  Once  the  jmtency  of  tliese 
structures  is  established,  the  rale  is  produecil  by  means  of  the  cough, 
which  sets  into  vibration  the  patlinlogica!  secretions  contained  within 
tlie  broncliinles  and  alveoli. 

All  kinds  of  rales  may  l>e  provoked  by  cough.  In  early  cases,  some 
dr>^  crackles  may  thns  be  brought  out,  or  small,  moist  rules,  and,  at 
times,  even  showers  i>f  explosi\*e  rales  may  be  provokcfl  in  cases  in 
which  no  adventitious  sounrls  were  audible.  In  athaneed  cases  large, 
moist,  consonatirig  rales  may  be  hrought  out  by  cough  when  the 
bronchus  leading  to  the  cavity  has  been  plugged,  but  the  cough  clears 
the  passage,  and  permits  the  secretions  to  move  with  the  air  current. 
In  others,  sibilant  or  sonorous  rales  are  thus  provoked.  The  rales  are 
usually  hearrl  during  insjiiration,  but  at  times  during  both  phases  of  the 
respiratory  act. 

Of  course,  no  attempt  should  Iny  matle  to  provoke  rales  during  or 
after  a  pulmonar>^  hemorrhage,  for  obvious  reiisons. 

Friction  Sounds.-  These  are  very  often  heard  o\'er  phthisical 
chests,  0\'cr  the  upvx  they  are  heard  lx»st  antcriori\'  above  and 
beneath  the  clavicle,  but  here  they  are  usually  not  very  distinct  beeause 
of  the  limitation  of  the  motion  of  the  lung  in  that  region.  Yet  we 
sometimc^s  perceive  some  grating.  This  is  usually  very  difficult  to 
diH'erentiate  from  crepitation— all  the  criteria  given  in  textd>c»nks 
are  futile  in  some  caxses.  At  the  lower  parts  of  the  th€>rax  friction 
sounds  are  more  common,  especially  in  the  axillary  region.  On  rare 
(K'casions  a  pleun>pericardial  rub  is  heard  not  otdy  during  the  respira- 
tory phases,  but  also  synchronous  with  the  heart-lxmt.  It  is  an 
indication  of  dry  pleurisy  c*f  the  lingula  or  other  partii  of  the  pleura 
in  conta<l  with  the  pericardium. 

We  distinguish  friction  sounds  from  rales  liy  the  fact  that  the 
former  are  heard  su|)erficialh',  right  near  the  bell  of  tlie  stetlioscojx*; 
often  they  are  increased  by  pressure  of  the  stethoscope;  they  are 
uninHuenced  by  rough  which  usually  increases  the  intensity  of  rales 
or  entirely  removes  them;  they  are  annulled  when  the  breath  is  held. 
But  the  most  imi^irtant  diiferenc*e  is  that  crepitant  rales  are  heard 
during  inspiration  only,  while  friction  sounds  are  audible  during  both 
phases  of  the  respiratory  act.  However,  in  many  cases  it  is  quite 
difficult  to  state  iM»sitively  whether  the  adventitious  scamds  under 
consideration  are  of  pulmonary  or  pleuritic^  origin.  When  found  over 
an  extensive  area*  especially  pcisteriorly,  or  in  the  axillary  region, 
frictions  may  be  diagnosed  by  assuming  that  rales  over  such  a  hirge 
area  would  represent  a  very  extensive  pulnnjnary  lesion  with  severe 
constitutional  symptoms,  while  pleurisy  may  jiersist  for  years  without 
impairing  the  general  condition  of  the  patient  very  much. 
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Spurious  Bales.— Rales  of  extrapulmonary  origin  are  occasionally 
heard  while  auscultating  chests,  and  attributed  to  tuberculous  changes 
in  the  lungs.  In  persons  suffering  nasal  obstruction  we  may  hear 
various  sounds  resembling  rales  which  disappear  when  the  patient  is 
made  to  breathe  through  the  mouth.  A  frequent  cause  of  extra- 
pulmonary rales  is  the  falling  back  of  the  tongue  when  the  patient 
makes  strong  efforts  to  breathe  deeply,  also  after  vigorous  coughing 
the  patient  swallows  and  we  believe  that  we  hear  rales  in  the  chest. 

Other  spurious  rales,  described  by  Peretz^  and  William  Ewart*  in 
England,  Colonel  G.  E.  Bushnell'  and  Hawes*  in  this  country,  are 
caused  by  muscular  contractions,  especially  the  trapezius,  and  on  rais- 
ing and  lowering  the  shoulders  and  arms.  In  persons  who  lift  their 
shoulders  when  asked  to  breathe  deeply  these  "rales"  are  often  quite 
audible.  French  authors  speak  of  them  as  craqiiements  et  froUements 
sous  scapnlaireSf  which  can  be  heard  very  often  over  the  upper  part  of 
the  chest  posteriorly.  These  muscle  sounds  were  a  potential  source  of 
error  in  9.2  per  cent  of  250  cases  examined  by  Hawes,  while  joint 
sounds  were  found  in  22  per  cent  of  cases. 

J.  T.  King,*  examining  over  22,000  soldiers  for  tuberculosis  in  the 
United  States  Army,  looked  especially  for  these  joint  sounds.  He  kept 
notes  of  819  men  as  to  the  incidence  of  spurious  rales  in  the  upper  part 
of  the  chest.  In  33  cases,  or  4  per  cent,  crepitations  were  audible  at, 
or  near,  one  or  more  joints.  Most  of  these  sounds  emanated  from  the 
scapulae,  the  costosternal  and  sternoclavicular  articulations,  and  from 
the  joints  at  the  shoulder  anteriorly.  In  23  instances,  certain  crackles, 
usually  rather  loud  and  explosive,  were  heard  during  one  or  a  few  respir- 
ations over  the  apices,  disappearing  promptly  during  continued  breath- 
ing. In  17  cases,  or  2.07  per  cent,  there  were  found  persistent  apical 
clicks  or  crackles,  of  the  type  which  had  often  proved  confusing.  I)ur- 
ing  the  selective  draft  for  the  United  States  Army,  several  patients 
who  consulted  me  after  being  rejected  because  of  tuberculosis,  were 
found  to  have  these  spurious  rales  in  the  chest.  Some  could  not 
be  convinced  that  they  were  not  tuberculous,  because  many  physicians 
told  them  that  they  have  "rales"  in  the  chest. 

The  so-called  atelectatic  and  marginal  rales  are  even  more  often 
found  and  must  be  guarded  against.  They  are  mostly  heard  over 
the  anterior  and  lower  margins  of  the  lungs  and  are  probably  caused 
by  the  unfolding  of  collapsed  alveoli  in  individuals  who  breathe 
superficially  and  also  by  the  peeling  off  of  the  diaphragm  from  the 
chest  wall  as  the  lung  descends  into  the  complemental  space.  Richard 
C.  Cabot*  found  them  in  61  per  cent  of  normal  chests  and  speaks  of 
them  as  crepitant  and  subcrepitant  varieties.  They  usually  disappear 
after  a  few  breaths,  but  at  times  they  persist  indefinitely. 

»  British  Med.  Jour.,  1896,  1,  82.  «  Ibid.,  1912.  1,  771. 

s  Medical  Record,  1912.  81,  101;  82,  1109. 

•  Boston  Med.  and  Surg.  Jour.,  1914,  170,  153. 

•  MUitary  Surgeon,   1918,  42,  60. 

•  Physical  Ehagnosis.  New  York,  1909,  p.  163. 


CHAPTER  XVII. 
ROENTGENOGRAPHY  IN  THE  DIAGNOSIS  OF  PHTHISIS. 

Soon  after  the  introduction  of  the  a--rays,  great  hopes  were  enter- 
tained that  finally  a  means  of  visualizing  the  condition  of  the  thoracic 
viscera  and  detecting  any  changes  in  the  lungs,  bronchi,  and  pleura 
had  been  obtained.  But  after  several  years'  experience  it  was  found 
that  in  tuberculosis  roentgenography  has  its  limitations,  just  as  other 
diagnostic  methods.  On  the  one  hand,  it  does  not  disclose  infiltrations, 
the  very  early  changes  in  phthisis;  on  the  other  hand,  because  it  clearly 
shows  caseated  and  calcified  foci,  revealing  airless  areas  of  lung  tissue, 
it  helps  in  establishing  an  anatomical  diagnosis.  Whether  the  changes 
discovered  are  tuberculous  in  character,  and  whether  the  lesion  is 
active,  must  be  ascertained  by  other  clinical  methods.  For  this  reason, 
roentgenography,  while  a  very  important  aid  in  diagnosis,  cannot  be 
relied  on  to  the  exclusion  of  other  methods.  It  does  not  disclose 
catarrhal  coriditiorts  nor  does  it  reveal  infiltrations. 

When  properly  used,  roentgenography  helps  materially  in  disclosing 
certain  changes  in  the  intrathoracic  viscera  which  formerly  escaped 
notice  during  the  life  of  the  patient.  Especially  is  this  true  of  deep- 
seated  lesions,  pleural  adhesions,  enlarged  bronchial  glands,  localized 
and  interlobar  effusions,  localized  pneumothorax,  small  cavities  in 
the  lungs,  the  motion  of  the  diaphragm,  abscess  and  gangrene  of  the 
lung,  etc. 

The  condition  of  the  limg  and  the  changes  at  the  site  of  the  lesion 
in  the  average  case  of  early  phthisis  can  be  made  out  easily  by  auscul- 
tation and  percussion.  The  former  even  gives  important  indications 
as  to  the  activity  of  the  process  discovered.  But  the  j:-rays  complete 
the  examination  and  often  reveal  deeper-lying  changes  in  the  chest 
which  otherwise  escape  detection.  Moreover,  the  practice  of  artificial 
pneumothorax,  which  has  lately  been  applied  with  such  striking  success 
in  proper  cases,  could  not  have  gained  general  acceptance  but  for 
roentgenography . 

The  technic  of  j--ray  examination,  especially  the  comparative  value 
of  the  various  apparatus  employed,  A^ill  not  be  discussed  here.  This 
is  the  province  of  specially  trained  technicians.  But  every  physician 
handling  tuberculous  cases  should  be  able  to  read  an  x-ray  plate  and 
not  de|)en(l  entirely  on  the  specialist  roentgenographer  for  interpretation 
of  the  findings.  When  interpreted  in  connection  uith  the  clinical  syvip- 
Unns,  uith  which  the  physician  alone  is  acquainted^  the  x-rays  yield  the 
best  results. 

Appearance  of  the  Normal  Chest.-  The  appearance  in  the  normal 
chest  should  be  known  before  attempting  to  decipher  pathological 


Same  mBit  as  in  Fig.  1^  but  in  the  venirodoTsaV  poavlwti.. 


APPEARANCE  OF  THE  NORMAL  CHEST 

changes.  It  is,  however,  a  fact  that  a  norma!  chest,  showing  no  signs 
suggestive  of  pathological  conflitions,  is  exceedingly  rare.  I  have  not 
yet  seen  one.  Plate  X  shows  plates  from  a  chest  of  a  man  aj>pareiitly 
free  from  pulmonary  disease* 

^\^ile  passing  through  the  thorax,  the  ra%'s  are  ohstrneted  hy  the 
various  tissues,  according  to  their  density,  volume  and  constituent 
elements,  and  the  result  is  that  the  denser  tissues  cast  shafh>ws  on  the 
screen  or  plate.  The  ribs  cross  the  lung  fields  appearing  as  dark, 
sharply  delitied  bands,  their  posterior  parts  are  seen  fonniiig  a  con- 
cavity down^sard,  while  the  anterit>r  parts  are  convex  downward. 
In  normal  healthy  young  persons  the  eostiil  cartilages  are  not  all  visible- 


Fiti.  81.— Structures  making  up  th**  hilus  sbtidow-  It  sofuhtl  rib;  W,  «<'€Oiid  thoracic 
vprtfbra;  F*  arch  of  u2yfi;rj<j  vcio;  B,  l)rcmchui«;  L,  hronchittl  Ijinpliatic  glands;  A,  aorta; 
F,  pulmonary  artery;  0,  esoptuiKUs;  D,  thoracic  duct.     (Doyen.) 


However,  early  ossification  of  these  cartilages  is  consistent  with 

healthy  hmgs  in  many  eases*  The  clavicles  produce  a  distinct  shadow, 
running  horizontally  outward  and  slightly  dowiiwariL  In  some 
persons  the  clavicles  overhip  the  first  ribs  and  thus  obscure  the  lung 
apex.  The  scapula*  also  are  visible  as  more  or  less  distinct  triangular 
shadows. 

The  densest  shadow  seen  is  that  of  the  heart  and  great  vessels  in 
the  middle  and  to  the  left,  antl  the  diaphragm  beiu^ath.  Because 
it  permits  the  rays  to  pass  with  less  resistance  than  any  other  urgan 
in  the  chest,  the  lung  gives  a  tkirk  image  on  the  negative;  the  heart, 
the  large  vessels,  the  diaphrajjm  and  the  liver,  because  of  their  densitv 
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ami  IiIcmkI  cuiiteiitj  oI>stnK't  the  rays  and  pruflucc  li|[ht  areas  on  the 
plate.  The  raost  transhtceiit  parts  af  the  liealthy  viscera  are  the 
healthy  lungs;  when  they  are  enllapsed  In-  air  in  the  pleura,  as  in 
pneumntht^rax,  the  spaei'  is  evrn  liri^rhter.  In  liealthy  perstjns,  when 
the  jmtient  takes  a  deep  inspiration,  the  Inn^^  hrii^hten  up.  Hnt  the 
brightness  of  the  lung  tissue  is  not  absolute.  There  is  seen  a  delicate, 
at  times  even  a  more  or  less  enarse»  arborization,  as  of  a  network, 
]>assing  from  the  roots  of  the  hmg  tu  the  peri|>herv.  At  the  nmts  it 
is  eaust'd  by  the  greater  density  of  the  tissues,  but  iu  mtjst  j»tTson5 
also  by  the  deposition  of  carbon  particles,  which  may  be  ffanid  in 
nearly  every  individual  over  fifteen  years  of  age,  'When  the  shadow 
at  that  point  is  almornially  accentuated,  it  may  be  an  indicatlt)u  of 
enlargement  or  calcification  of  the  glands,  and  in  children  it  points 
to  tuberculous  trachcobroiK^iial  adeno[Tathy*  Often  we  note  in  this 
region  small,  sharply  defined,  oval  opacities  which  reijresent  optical 
sections  of  hfooih'essels. 

It  is,  however,  difficult  or  imp<issi!)le  t(j  evaluate  every  shadow  or 
opacity  because  by  their  passage  through  the  chest  the  rays  are 
o!>structed  In'  the  various  |>arts  constituting  the  viscera,  thus  pro 
ducing  superimpose*!  sha*Iov\s,  Carefully  prepared  stereoseofjie  pic- 
tures may  enable  us  to  distinguish  these  superimposefl  shadows  in 
perspective,  but  they  are  after  all  not  inuch  su|jerior  to  a  g<M>d  roent- 
genogram taken  by  ijistantaneons  exposure. 

The  Hilus  Shadow*-  The  sha*lows  seen  at  both  sides  of  the  heart 
are  very  frequently  a  source  of  confusion  in  diagnosis.  As  will  l>e  seen 
from  Fig.  SI,  they  are  due  to  the  density  of  the  tissues  eom|>osing  the 
bronctii  an*l  the  large  vessels,  whicir  are  seen  either  in  trans\Trse,  or  in 
optical  section,  comhined  with  the  opacities  produced  hy  the  regitmal 
lyuiphatie  glands  anil  connective  tissue,  none  of  whieh  can  be  differ- 
entiated  on  the  screen  or  plate.  While  in  stmie  teases  circumscribed 
opacities,  or  spots,  re|)reseiit  calcified  glands  or  nodules,  in  others  they 
are  pnwluccd  by  deposits  of  fhist  in  the  j)eribroneliial  lymiihatie  tissues 
which  are  very  frequent  in  adults,  and  e\en  in  cluldren  iit  cities  they 
are  not  uneonunon.  J^ut  in  many  eases  simple  engc*rgement  of  thi*se 
tissues  with  blood  is  apt  to  give  a  shadt»w^  in  that  regitm.  In  fat*t, 
during  attacks  of  measles  or  w'h«>opingH/ongh  the  glands  in  the  chest 
haveliei^n  fcrund  visible  in  roeJ!tgenograj*hic  fjlates,and  the  same  is  i»ften 
the  ease  in  acute  affectit»ns  of  the  resjaratory  tract  in  cluldren  or 
adults. 

It  is  thus  clear  tliat  many  conditions  other  than  tul>erculosis  of 
the  traeheobrtKuehial  glands  may  cause  shadows  or  opacities  in  the 
hilus  region.  IV[(»reo\er,  even  w^hen  these  opacities  represent  anthra- 
eotieor  ealeareous  ghinds,  the  roentgenogram  ah»ne  gives  us  no  ehie  as 
to  the  activity  c>f  the  process,  which  is  after  all  the  main  ]>rol>lern  in 
clinical  diagnosis.  In  children  it  is  hazardous  to  fliagnosticate  trachein 
bronchial  ailenopathy  lieeause  of  these  ojiacities  when  the  clinical 
picture  is  not  in  agreement. 
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To  the  right  side  of  the  heart  the  hihis  sliadow  h  more  extensive 
than  to  the  left  heeaiise  in  the  latter  loeatioo  the  heart  shallow  ohseiires 
the  hihis  stnietiires.  In  many  eases  we  see  straiuls  passing  frum  tlie 
kihjs  to  the  jieriphery,  or  the  diapliragni.  It  is  the  eorisensns  *if  (ipininn 
that  they  are  prcidueed  by  IjIooiI vessels,  and  oeea^sionally  by  brriut^lii 
which  at  times  appear  in  optical  section. 


Fig.  82.  — DiaKrammatic  ivpre&piittttioti  of  the  Inration  of  the  thorncic*  i;^liinrls  biu^pd 
on  uumi^muft  ob»ervBtioii5  uf  rnrutgriinicnuiis  ronipart'd  wilh  tiiintoniiciiil  lintKiiRs.  <  July 
tliose  tit  the  rcx>t*i  of  tho  luiiRfi  art'  reprcsi  rittMl  in  hUi  k»  while  thoar  thnt  me  vavi-rvd  i»y 
thi'  pvilmntiiiry  arterj'  and  the  rf>f>tsaf  the  fironrhi  and  luedmfltlniixii  arc:-  left  out.  1.  piiru- 
trnchi'al  t^and;  2»  trui>htH>hrou<.'hiid  gluud  i*l  the  lutrttt;  3,  bronchopiilninnao'  lyTiiphstlic 
KJlAud:^  at  the  hilutti  on  brith  aides.     (Asanmnn.) 

Fluoroscopy. --Ill  the  vast  majority  of  cases  of  tuberculosis,  and 
in  siisj)ects,  a  fluoroscopic  examination  is  sufficient  fnr  diagnostif*  ]Hir- 
poses;  in  the  few  eases  in  whicir  a  phite  is  desirable,  (hiort»sccjj>y  is  not 
to  be  negieeted,  because  it  gives  us  information  which  the  plate  does 
not.  Fhiorcwopy  is  to  he  preferred  in  many  eases  because  it  shows  the 
ni(»tit>n  of  the  parietes  of  the  chest,  of  the  diafihragm,  and  (if  the 
pulm^ma^y  apices,  etc.  The  room  in  \\lncli  iluorosct*py  is  done  must 
be  totally  dark,  and  inasmuch  as  this  is  very  difficult  to  attain  in  the 
average  physician's  office,  it  is  best  done  in  the  evening. 

Tlie  following  points  are  to  be  looked  for  on  the  fluoroscopic  screen 
when  examiiiing  a  chest:  The  ribs;  the  merlian  sluidow;  the  dia- 
plu-agm ;  the  hikisshadow;  the  space  above  the  clavicle  are  to  tie  carefully 
studied. 

In  healthy  and  well-formed  individuals  the  ribs  are  seen  sym- 
metrically i)hiced  on  both  sides,  moving  with  each  respiratory  act. 
Unilateral  limitation  of  motion  of  the  ribs  is  suggestive  of  unilateral 
disease,  and  plithisis  is  to  be  thought  of  in  this  connection.  When  we 
find  the  ribs  on  both  sides  unduly  ht>rizontal  we  shouhi  look  for  pul- 
monary emphysema;  when  the  horizontal  setting  is  unilateral,  white 
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the  lung  niarkirij^s  are  absent,  pneumothorax  is  to  l>e  suspect eil.  Nor- 
mally, espeeially  in  young  sul ejects,  the  eostal  t^artiiages  are  not  dis- 
tinctly visil>le  on  the  screen.  The  ribs  are  sharply  eut  off  (see  Fig*  2, 
Plate  X).  In  oUler  persons  tliey  are  usually  visible,  owing  to  nssifica- 
tioii  which  takes  place  with  advancing  age.  In  tul»ereulous  patients 
ossification  of  the  costal  cartilages,  especially  the  first  (Fig.  1»  Plate 
XVI),  is  very  frequently  seen  im  the  roentgenogram.  As  was  already 
stated,  Freund  coosi4lers  this  a  predisposing  factor  to  phthisis  because 
of  the  stenosis  of  the  upper  aperture  of  the  thorax,  which  it  is  ai>t  to 
cause.  In  some  cases  of  phthisis  all  the  costal  cartilages  are  calciPed, 
and  when  looking  at  a  patient *s  chest  in  the  fluorosaipe,  this  point 
should  not  be  neglected.  But  it  must  be  mentioned  that  it  is  not  an 
infallible  sign  of  phthisis.  It  may  be  found  in  (>ersons  who  are  not 
sick,  while  I  have  rcf)eatedly  observed  cases  of  advanced  phthisis  in 
which  the  costal  cartilages  were  hanlly  visible. 

Within  the  thoracic  cavity  the  deep  shadow  representing  the  medias- 
tinal organs,  the  heart,  aorta  *  pulmonary  artery,  vena  cava,  as  well 
as  the  stenunn  an<!  the  vertebral  column,  is  tf>  be  carefully  exatniried. 
It  is  triangular  in  sha^je,  the  base  extending  markedly  to  the  left  of  the 
sternum.  The  middle  third  of  its  right  border  represents  the  sujx'rior 
vena  cava:  when  Imlging  out,  the  lower  third  repre.sents  the  right 
auricle.  The  left  border  is  matle  up  of  three  successive  ci*nvexitiei^: 
The  first  is  produced  by  the  arch  of  the  aorta;  the  middle,  tJie  pul- 
monary artery  ami  the  left  auricular  apjjenilix;  while  the  lower  is  the 
left  ventricle  of  the  heart.  All  or  any  of  these  convexities  are  seen, 
in  many  cases,  to  throb  rhythmically;  at  times  the  succession  of  the 
Ix^ats  of  the  ventricle  an<l  those  of  the  pulmonary  artery  may  be  seen 
very  clearly.     In  phthisis  the  heart  is,  as  a  rule,  smaller  than  normal. 

The  hilus  sliadow,  on  both  sides  of  the  median  shadow,  should  he 
carefully  studied.  It  is  best  seen  in  the  right  side  bec*ause  in  the  left 
it  is  in  })art  covered  by  the  heart.  As  was  already  stated,  its  signifi- 
cance is  very  frequently  overestimated  by  rotiitgenttlogists.  In  healthy 
indiviiluals  it  represents  primarily  the  bloodvessels,  the  l)ronchi,  the 
bronchial  glands,  and  connecti%'e  tissue  which  is  abundant  in  that 
region.  It  is  the  consensus  of  opinion  that  this  shadow  merely  indi- 
cates the  absence  i>f  air  and  gives  no  clue  as  to  each  individua!  structure 
which  enter  into  its  make  up.  When  the  thr*racic  glands  are  t-nlarged 
or  ealcified,  the  hilus  shadow  appears  larger  and  more  accentuated. 
This  point  is  discussed  elsewliere  in  detail. 

The  lungs  are  seen  w  ithin  the  thoracic  cage  as  two  triangular  bright 
fields;  the  upper  |>art  is  separated  from  the  rest  by  the  sha^hiw  of  the 
clavicle  al>ove  whicii  the  lung  at>ex  can  be  inspected.  The  base  is 
delimited  by  the  <liaphragm,  which  moves  with  each  respiratory  act. 
being  raised  during  exjaration  and  lowered  during  inspiration. 

The  apiws  are  airefully  inspected,  and  the  transhn^ency  of  the 
lungs  in  these  regie ms  inquiretl  into.  Theoretically,  it  should  Ije 
of  equal  intensity   on  both  sidei4»  but  such  perfection  is  only  rarely 
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encountered,  even  in  healthy  persons.  Usually,  owiii^  to  thickness  of 
the  muscles,  scoliosis,  etc.,  one  side  is  sornew  hat  darker.  But  this  is 
best  studied  on  the  roeiitgeiiographic  plate.  With  the  Huoroscope  we 
look  for  the  *Vough  phenoinennn/'  first  described  by  KreuzfuehsJ 
This  author  noted  that  in  healthy  individuals  the  translucency  of  the 
apices  varies  according  to  various  conditions,  especially  the  fonn  of  the 
chest.  Deep  respiratory  eH'orts  may  dear  up  any  shadow  in  healthy 
lungs.  During  cough  the  apices  brighten  up  even  when  they  are  other- 
wise quite  dark,  excepting  when  there  is  dist*ase<I  tissue  in  that  region 
and  the  affected  apex  remains  dark  even  during  cough. 

But  this  is  not  a  very  reliable  sign.  Jonlan-  says:  ''Failure  of  the 
apex  to  light  up  is  difficult  to  make  out  with  c*ertainty;  there  are 
endless  fallacies  due  to  the  position  of  the  .r-ray  tube,  the  thickness 
of  the  |>ectoral  muscles  of  the  patient,  the  'lie'  of  the  ribs  and  clavicle, 
etc,  and  at  best  it  is  almost  impossible  to  reproduce  this  *  faihire'  on 
a  photographic  plate  with  any  certainty.  I  am  quite  sure  that  we 
should  diagnose  pulmonary  tuberculosis  in  a  large  numl)er  of  healthy 
subjects  if  we  are  to  rely  on  this  sign/' 

This  view  is  shared  by  many,  but  it  appears  that  Jorrlan  is  mistaken 
in  his  statement  to  the  effect  that  the  cough  phenouienon  cannot  be 
repriwluced  on  a  roentge!u>graphic  plate.  As  will  he  noted  on  Plate 
XII,  F-  Holst^  has  succeediTl  in  reproducing  this  phenomenon  very 
elearly.  Moreover,  this  author  has  also  shown  that  during  cough  there 
is  an  alteration  in  the  lateral  limits  of  the  pulmonary  apices,  they  be- 
come wider  while  the  trachea  becomes  narrower,  sometimes  as  uuich 
as  1  cm.  In  normal  individuals  this  phenomenon  is  observed  on  both 
sides  to  the  same  degree,  while  in  case  oim  apex  is  altered  by  tuberculous 
changes,  it  fails  to  brighten  up,  and  remains  narrow  and  darker  thiring 
cough.  Of  course,  this  phenomcnoo  is  best  studied  on  the  scream, 
and  only  exceptionally  may  it  be  reproduced  on  a  roentgenographic 
plate.  We  must,  however,  guard  against  mistaking  the  apparent 
changes  in  the  brightness  of  the  apices  during  cough  caused  Ity  the 
separation  of  the  ribs  and  widening  of  the  intercostal  spaces.  It  has 
been  of  immense  service  to  me  in  many  cases. 

With  the  aid  of  fluoroscopy  we  also  ascertain  the  size  and  position 
of  the  heart.  In  phthisis  this  organ  is,  as  a  rule,  smaller  than  normal. 
In  fact,  when  I  find  a  large  heart  in  a  flubit)us  case  I  hesitate  beff>re 
making  a  diagnosis  of  phthisis,  hi  phthisis  it  is  also  very  often  ver- 
tieai;  it  may  be  "hanging,"  cardioptosis*  and  in  more  advanced  cases 
frequently  displaced  toward  the  affected  side. 

After  the  apic*es,  the  diaphragm  shoukl  claim  our  attention.  The 
mobility  of  this  muscle  has  been  foinid  defective  on  the  affected  side 
in  many  cases  of  phtliisis;  according  to  F.  H.  Williams,'  in  the  very 


»  Mtlnrhrn.  mcrL  Wrhaachr.,  1**1:2,  69,  80. 
'  Lancet.    IDM.   1,   9m. 

*  Mtiiir-lir'ti.  mcd.  WcluiBtlir.,  1911*.  ©9,  1659. 

♦  Am.  Jour.  Med.  Sci..  1897.  114,  655. 
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iiK  ipient  stng*'.  The  motion  of  one-half  of  tlie  tliufjhra^mi  may  not 
only  be  delayed  when  there  is  a  piilinonan  lesion,  Imt  it  is  at  times 
seen  to  he  "jerky/*  or  "stammering/*  as  Harold  Mowat  says.  In 
some  healthy  p*Tsons  the  mohihty  of  the  diaplira^rn  is  very  limited, 
while  ill  most  tlie  lireathin^  excursion  is  from  three-fourths  to  one 
inch,  and  (hiring  furted  re.sfjiration  it  may  e\en  mcne  more  than  two 
inehes,  the  left  lialf  (jf  the  mns<-le  more  than  the  right.  When  both 
sides  are  stationary  it  may  indicate  emphysema,  or  nothing  at  alK 
hnt  when  one  side  moves  \\hile  the  f>ther  is  iiiniinhile  or  its  exeursion 
is  relatively  limited,  we  should  siis]>eet  tnherfndosis.  Varicms  explana- 
tions have  hvvu  given  for  this  phe*nom(*non.  Some  have  attrilinted  it 
to  <liminished  p<mer  of  retraetion  uf  the  lung,  others  to  iniplieatioii 
of  the  terminal  Inanehes  of  the  vagns,  or  of  the  plirenie  nerve  in  apieal 
pleural  thickenings,  etc.  In  advanced  eases  htoitation  <if  ntution  may 
he  line  t*>  pleural  adhesions.  It  must,  lam  ever,  he  emphasized  thnt  in 
itself  defective  movement  of  the  fliaphragm  may  I>e  fonnrl  in  healtliy 
individuals.  If  im [lateral  it  may  be  due  to  paresis  of  that  mnsele,  or  to 
an  old  liasal  pienrisy  finidia'ing  aflhesions  which  hinder  its  excursion. 
In  |>ersons  \^  ith  big  abdomens,  the  breathing  is  usually  purely  thoracic, 
antl  tlie  diaphragm  is  immobile, 

Extetmve  experience  has  shown  ! imitation  of  inoHon  on  the  nffecir/f 
sifle  of  the  diaphragm  in  onhj  a  fetr  caHcn  f>/  incipient  phthims*  Indeed, 
we  often  see  advanced  cases  in  which  both  sides  of  the  diaphragm 
are  freely  and  equally  nnibile.  On  the  rjther  hand.  h*mitation  is  fouml 
in  noii-tubercnlous  cases  owing  tn  a<lhesions  remaining  after  previous 
attacks  of  pleurisy  the  individual  being  quite  healthy  at  the  time. 
In  advanced  cases  this  phenomenon  has  tn  be  considered  in  cnunectiiui 
with  the  feasibility  of  artificial  imeumotlmrax,  lint,  as  v\ill  be  shown 
hiter  on,  it  is  not  absohitely  reliable. 

At  the  outer  extremities  of  the  diaj>hragm  are  the  caHod  in  ph  rag  matte 
sinmes.  They  shimld  Ix*  exannned  carefully  in  every  ease,  and  both 
sides  should  be  compared.  The  lower  angle  of  the  sinus  should  be 
long  and  sharp;  during  ins]>iratioii  it  enlarges  and  brightens  up;  it 
e*mtracts  and  loses  its  brilliancy  to  some  degree  during  expiration. 
Any  diminution  in  its  size,  or  obtuseness  of  its  apex,  or  its  complete 
obliteration,  indicates  a  imthc^logical  process  of  the  pleura  or  lung. 
The  two  sides  should  then  lie  co!niuire<l,  l)Ut  it  must  be  burne  in  mind 
that  in  the  right  side  the  liver  makes  it  somewhat  smaller,  while  in 
the  left  side  the  air  bubble  of  the  stomach  nniy  alter  it  to  some  degree. 
The  angle  formed  by  the  heart  and  the  liver,  the  eardiohepatic  nngle^ 
ofteu  appears  obtuse,  av  f)lihterated  in  tubercnh^sis,  esiiecially  pleurisy, 
or  thickened  pleura.  The  dome  of  the  diaphragm  is  also  changed  by 
a  thickene<l  pleura;  it  is  no  more  smooth,  but  shows  marked  elevation 
of  the  eur\'e  during  insinratiou;  in  otliers,  we  note  a  series  of  small 
irregularities  in  the  c^ontour;  in  still  others,  bands  of  connective  tissue 
are  seen  passing  hum  the  diaphragm  tt>  the  lung. 


Roentgono(cram  of  the  chest  of  a  child 
eight  years  old.  Though  no  Bymptonis  or 
aijfns  of  tracheobronchial  adenopathy  could 
be  found  dinically^  the  roentgenogram 
shows  shadows  suggestive  of  such  a  condi- 
tion. 


Roentgenognim  of  a  cliilil  nine  years  old, 
BUggestive  of  enlflLrKed  hiiufi  glancia.  The 
symptoms  and  signs  of  ibis  disease  were, 
however,  lacking.  Chi  a  level  with  the 
second  rib  an  opacity  suggestive  of  a 
calcined  gland  can  be  seen. 


PLATE   XIII 


Fig.  1 


Fig.  2 


Hoent|i^nogram  of  a  case  of  abortive 
tuberculosis.  Though  suggestive  of  an  ex- 
teosive  lesion  in  the  left  ajK^x,  the  physical 
mgpBj  as  well  a$  t  he  course  of  the  disease, 
showed  that  the  activity  of  the  process  was 
benigD.  The  patient  recovered  within 
three  months. 


Roetilgenograra  of  the  apices  in  acase  of 
incipitnt  phthisis.  No  definite  changes 
are  xif^iblcj  thou|?h  phyaieal  exploration 
revealefl  a  diBlinct  lesion  in  the  left  apex, 
and  the  constitutional  Bymptoms  were 
clearly  those  of  phthisis. 


Fia.  3 


Fio.  4 


Slight  infiltration  of  the  right  ai>ex. 
Marlced  increase  in  lymphatic  tissue  in 
both  hiluB  regioQS* 


Partial  consolidation  of  both  apicea, 
large  canity  ia  left  ajjex  and  thickened 
interlobar  fiNSure,  Dilatation  of  bronchi  of 
lower  lol>e  of  left  lung*  Heart  disfilaced  to 
the  left. 


Fibruciu^eou'^  lesion  lu  right  apex.  Fen- 
bronchial  infiilralions  aTid  calcified  glancls 
at  the  hilus  on  Ixilh  .sides. 


Very  dense  infiltrafiun  of  rii^hl.  upper 
lobe  and  larKc  ca\ity  l:>elow  ilie  clavicle 
limited  below  by  the  thiekcned  interlobar 
fissure.  Marked  fvpribnmchial  infiltrations. 
The  hilus  region  on  both  mdea  shows 
old  fibroid  and  calcified  glands. 


Fig.  4 


Large  cavity  surrrjundctl  hy  a  dem^e 
fibtouB  wall  in  yp[>er  part  of  n^ht  lun^. 
Kolarfced  gland:^  in  n|£ht  hilus  rep^ton. 
L4!>wer  half  crnphyscmatons.  Ix'ft  hm^ 
shows  mcKlcrate  infiltration  lH?nea(h  the 
clavicle  and  enlarged  hilus  glanils.    Dniji 


Bilateral  tul^errulons  infiltration  of  hath 
lungs.  Dense  hilus  renifvn  ihh-  in  ealctfiea- 
tion  of  glands.  Seviiai  -tuall  eavitics 
in  right  iun^.  Adhisi<nis  «tf  diaphragni. 
T>achea  markedly  pulled  over  to  the  right . 
Stomach  visible  at  left  base. 


k 


Cavity  in  upper  lobe  of  right  lung  filled 
¥?ith  secretii>ri8. 


Fn..  3 


Same  patient  as  in  Fig.  L    Secretions 
emptied  from  the  cavity  by  ejcpect oration. 


Fig.  4 


Large  cavity  in  upper  lol;e  <»f  the  riglit 
lung  with  fluid  hve\.  Parfitil  pneunw- 
tborox  which  has  not  betm  effective  in 
oompreasini^  the  cuvit^'. 


Partial  pneumiithonix  of  npper  hsilf  of 
left  lung  With  fluid  leveL  Emphysema  of 
right  lyng. 
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Roentgenography. —Of  ^reat  value  in  all  sta^e>of  phthisis,  especially 
in  dubious  early  cases,  and  in  those  in  which  a  peniiMncnt  record  is 
desiretl,  is  rtH*ntgeuf>^'raphy,  When  properly  taken  and  dcvelt>|)ed,  the 
I)late  may  be  studic<i  at  leisure  anil  slight  alterations,  which  are  not 
visibie  on  the  fin<m)sco]nc  screen,  niay  be  dcttrtiMl, 

In  evaluating  the  r(>crntgeni»)?raphic  tinilin^s  we  must  bear  in  mind  the 
following  points:  Small  infiltrations  do  not  show  any  definite  antl 
clear-eut  signs  on  the  plate:  at  any  rate,  the  shadow  they  cast  is  not 
pathugnoinonic.  Cohn^  insertetl  tuberculous  tissue  into  healthy  hni^s 
of  I'ailavers^  of  which  he  took  r<ientgcnograms  anti  found  that  1  cc  of 
diseased  tissue  is  not  visible  on  the  plate.  Ziegter  and  Krause^  have 
investigated  the  problem  and  found  that  pieces  of  tissue  less  bulky 
than  4  ee  are  not  visible  on  the  roentgenogram,  and  that,  on  the  whole, 
small  areas  of  inhitnition  arc  ordy  visible  when  they  are  located  near 
the  surface  of  the  lung.  Experimental  investigations  of  Jf^sefih  Walsh » 
tiatnes  W.  Wood  and  J,  (\  Thompson  confirmed  the  al>ove  findings.^ 
In  other  words,  »mall  iftfiltmtiom,  when  centmllif  fftrafed,  are  .screened 
hy  normal  pulmotHirii  iis.'tiif,  and  nta^f  mcapr  dderfkm,  Wkrn  ike  lemon 
lio.^  casvitird  it  cujifjf  a  nmrp  or  /f,v.¥  dense  *shadou\  But  then  the  case  is 
no  ni<*re  incipient. 

In  many  cases  we  find  that  the  atfectefl  apex  is  darker  than  its  mate 
an  the  opposite  side.  In  others,  the  affected  area  has  the  appearance 
of  "ground  glass."  But  even  this  fhies  not  invariably  imply  an  active 
lesion.  Indeed,  it  may  he  put  down  as  a  general  rule  that,  in  sus|jicious 
castas  showing  no  const  it  utiona!  symptoms,  the  ilarker  the  apex,  the 
less  likely  the  prtihability  of  its  being  a  sign  of  artire  ineijiffnt  Inher- 
cukm^.  It  may  be  revealing  an  i>ld  and  healed  lesion.  Walsh  and 
his  coworkers,  c«»mj>aring  lungs  removed,  with  rcjcntgenographie 
plates  taken  tlnring  life  fonnd  that  the  greater  the  amount  of  fibrous 
tissue,  the  greater  the  density  of  the  sinnlow,  I  have  Ikhhi  impressed 
with  the  folkming  fact:  A  considerable  propr>rti<m  of  apparently 
healtliy  peii[>le  have  one  apex,  usually  the  right,  darker,  due  to  varitms 
causes.  In  many  it  re]>resents  healed  tuberculous  lesions  wliich  are  no 
longer  active,  nor  serious.  When  in  these  individuals  there  occurs 
I  a  new  tuberculous  lesion  in  the  opposite  apex,  which  is  not  uncommon, 
it  is  res[)onsible  for  the  constitutional  symptoms  calling  ffir  a  roentgeno- 
graph ic  examination.  The  report  from  the  roentgeiiogra|>her  may  state 
tliat  the  lesion  is  located  in  the  right  side,  while  the  physical  signs 
!«>how  conclusively  that  the  active  lesion  is  in  the  left,  or  the  reverse. 

The  divergence  of  findings  on  physical  examination  and  roentgen- 
f»graphy  is  l>€*st  seen  in  fiir-advanced  cases  of  phthisis  in  which  a  new 
lesion  o<tairs  in  the  hitherto  uuMlTct^ted  npcx.  The  i)late  di»cs  jiot  show 
it  distinctly  until  caseation  has  taken  [)lacc,  while  physical  cxi>h>rntion 
reveals  it  clearly.     I  have  had  this  incontrovertible  |)roof  of  tlicinade- 

»  ZiBchr.  i.  Tuhorkulost^',  J911.  17,  217. 

*  Rocritiff'iiuMiia  dvr  Liiiig<'ntyli+ rkulo»p,  WUrBlmrd,  14/10. 

*  Tr.  N'fti.  TutMsrc.  As*n..  1919,  15,  m. 
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quary  of  rfientgenography  in  incipient  lesions  repratedly.  Jt»seph 
Walsh  also  found  that  *' physics!  sij^ns  have  frequently  Itronght  out 
lesions  and  extensions  invisible  on  the  j'-ray,  while  the  latter  have 
shown  only  rare  ones  not  found  by  the  f*irrner," 

For  thf%Hf  rffLmjiif  tre  should  not  cmjrlMde  mere! if  on  fituling  ofxicitirjf 
in  one  apex  that  we  are  dealing  unth  a  ea^e  of  tuiivf  iticipmit  phtbm^. 
When  fovud  m  eonne4Mfm  iviih  romttUniionat  sifmptftm*H  and  *ngn,f  on 
phffMcal  exploration  these  opncitm'i  are  of  diagnostie  mine.  Nor  shtJilld 
we  coochale  in  the  presence  of  constitutional  synijttnms  anrl  hrcal  signs 
suggestive  of  phthisis,  but  negative  roentgenugraphic  findings,  tliat  a 
case  is  not  tiiherculous.  Such  a  case  requires  further  observation, 
despite  the  negative  j-ray  findings.  I  do  not  hesitate  to  make  a 
diagnf>sis  of  j>uimonary  tuliercutusis  under  such  circuinstancTs  when 
clinical  evidence  warrants  it. 

After  the  a|>ex  we  carefully  examine  the  cx>ndition  iA  the  roots  of 
the  lungs,  the  hilus,  with  a  view  of  a^ieertaining  the  prcsentje  of  enlarged 
caseate^l  or  calcified  glands  or  peribronchial  infiltrations  iti  that 
region.  The  shadows  and  mot t lings  observable  at  these  ptjints  have 
been  discussed.  At  first  there  was  a  tendency  to  consider  all  ali nor- 
mal] ties  as  evidences  of  enlarged  glands,  and  a  diagnosis  of  tuWr- 
culosis,  or  tuberculous  adenopathy,  was  made  on  this  evidence  alone. 
But  experience  has  shown  conclusively  that  this  shadcnv  may  he 
caused  by  any  congestive  condition  and  especially  by  fibrosis  due  U> 
various  causes  of  the  glands^  bronchi  and  lungs,  and  it  is  nut  pathog- 
nomonic of  phthisis.  There  is  hardly  an  adult  living  in  a  city,  or 
working  at  a  dusty  trade,  who  has  no  peribronchial  thi(*kening,  en- 
larged, or  calcified,  glands  at  the  hilus  of  the  lungs.  It  was  also 
found  by  f*ohii,  Dunham,  Boardman,  Wnlman,  Bibb  and  (lilliland, 
anil  others,  that  except  in  ceases  with  calcified  glands,  these  shadows 
are  caused  by  blo(»d  in  the  vesselsof  thethi^rax.  Blo«J^J  iskni*wn  t(»ahsorb 
the  j*-rays  more  readily  than  infiltrate*!  soft  tissue  or  sjyutum.  Ex|>eri- 
mental  injection  of  the  arteries  in  tlie  long  has  btn^n  found  to  intensify 
the  shadow,  and  in  human  J>eings  injection  of  the  vessels  with  sul*stances 
giving  a  strong  shadow  produces  j)ictures  which  are  exactly  like  those 
of  n*>rinal  lung  markings.  But  even  this  interpretation  has  recently 
Wen  challenged  by  Joseph  Walsh  afid  coworkers.  He  found  experi- 
mentally that  an  artery  tlie  size  and  thickness  of  the  carotid  casts  so 
slight  a  shadow  even  when  filled  with  bl(K)d  that  it  is  likely  the  IdtMMj- 
vessels  per  se  have  little  or  nottiing  to  do  with  the  hilus  shadow*,  or 
normal  lung  detail.  It  is  his  opinit>n  that  the  hilus  slunvs  up,  not  on 
account  of  sfX'cific  structures,  but  nierel>'  on  ac^eonnt  <»f  lack  of  air 
content. 

These  facts  explain  many  of  the  thickenings  and  strands  noted  on 
chest  plates,  rumiing  from  the  liilus  to  the  periphery  of  the  lungs. 
In  some  cases  they  are  due  to  bronchitis  with  congestion;  in  i others, 
the  mottling  is  due  to  strands  of  connective  tissue,  or  calcified  glands 
which  though  tuljerculous  in  origin,  still  are  harmless  and  of  no  chnical 


impMirtance.  Sewall  and  Childs  report  the  case  of  a  presumably 
non-tuberculous  stone-rnitter  furnishing  a  roentgeuograoi  in  which, 
except  for  the  relatixely  moderate  in\'ol\ement  of  the  apices^  the 
mineral  deposits  occasioned  opat^ities  resemhhng  the  densest  tuber- 
culous structure.  I  have  tjften  had  the  same  experience  with  workers 
at  dusty  tra<les.  The  criterion  given  hy  some  authors  for  distinguish- 
ing inactive  consoUdations  and  calcified  giamls  from  shadows  repre- 
senting active  lesions  by  the  fact  that  the  latter  appear  "wooly/' 
does  not  holtl  in  many  cases.  Any  structure  out  of  focus  apfjcars 
diffuse — ^**wooly'\  even  instantaneously  taken  plates  arc  not  free 
from  this  source  of  error.  In  most  cases  when  we  firni  mottling, 
especially  surrounding  extensive  lesions  we  are  justified  in  considering 
theiu  tubercles  and  an  extension  of  the  process;  but  we  have  seen  many 
cases  in  which  the  plate  showetl  extensively  scattereii  tubercles,  "a 
thick  snowstorm/'  yet  at  the  autopsy  no  miliary  tulicrculosis  was 
found*  Miliary  carcinomatosis  of  the  lung  gives  a  similar  ]>i(turc  on 
the  plate.  I  have  had  several  patients  with  plates  taken  by  radiog- 
raphers w-hich  sho\\ed  these  scattereel  tuliercles,  thus  indncing  these 
^-ray  specialists  to  make  diagnoses  of  miliary  tuberculosis.  Yet  these 
patients  \\alked  into  tny  office  for  examination,  were  found  afebrile, 
and  the  subse<iuent  course  indicated  that  they  had  no  real  nnliary 
tuberculosis.  *'The  interpretation  of  less  dense  and  more  diffuse 
opacities  is  chiefly  guesswork/'  say  Sewall  and  Chi  ids. ^  *'They 
usually  represent  either  pathol(»gicai  lymph  nodes  or  bloodvessels  in 
more  or  less  optical  section/* 

Sources  of  Error.— The  analysis  of  these  shadows  and  mc»ttlings 
admits  of  so  many  interpretations  that  they  are  of  dtnibtful  ntility 
in  most  incipient  cases.  The  "ground-glass"  appearance  of  an  apex 
IS  found  in  plates  taken  from  healthy  individuals  and  no  symptoms 
indicating  caseation  of  lung  tissue  can  be  found  on  prolonged  clinical 
observation.  A  shadow  in  the  apical  region,  when  not  the  result  of 
scoliosis,  shows  that  there  is  some  airless  tissue  in  that  location. 
But  we  are  not  justified  in  invariably  assuming  that  it  was  caused  by 
a  tuberculous  infiltration ;  or  even  if  so,  that  the  lesion  is  active.  Ziegler 
and  Krause,  Dehn,  Arnsperger,  Assmann,  and  others  have  found  that 
(*alcified  and  caseatcd  tissue,  and  even  Huid,  anthracotic  and  calcified 
lymph  glands,  and  most  conmnmly  connective  tissue  produce  the  same 
roentgenograpliic  shadows.  I  have  seen  a  large  empyema  failing  to 
disclose  itself  on  an  x-ray  plate. 

There  is  no  juore  jmtijication  for  placing  an  imlmdual,  one  of  whose 
ayicts  casU  a  shadow  on  a  plate,  under  proloftged  and  cmUi/  trmtment 
than  there  w  for  the  treatment  of  one  for  mitral  inmfj^cienrt/  merely 
became  a  ^ystolie  mnrniur  i^  andible  at  the  cardiac  apex.  In  both  cases 
the  clinical  symptoms  decide  whether  the  person  is  sick  and  in  netnl  of 
treatment. 

*  Arrh.  Int.  Med.,   1012.  10,  45. 
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Because  we  are  kx)kirig,  in  incipient  cases,  for  small  areas  of  recent 
infiltration,  it  is  clear  that  we  cannot  rely  nn  r<»entgenograi)hy  alone  for 
the  <li!ignosis  uf  early  jilithisis.  The  roi"nt>:enf|jj;rciithic  iHcture  ^vcs 
the  history  (»f  the  thnracie  vi.sft^ra  throughout  tlie  h*fe  nf  their  owner. 
Any  i>athologieal  chaugc  which  rnuy  have  occurred  at  any  time  may 
have  left  traces  behind  which  are  likely  to  east  shadows  or  cause 
opacities  on  the  plate.  For  this  reason,  in  incipient  or  dubious  eases> 
the  rotnitgenographic  findings  are  to  be  taken  tmly  in  t^onnection  with 
constitutional  syniptonis  and  physical  exploration  of  the  ehest.  if  the 
hitter  are  negative,  tlie  case  is  to  be  considered  non-tuberculous,  no 
nuitter  what  the  roentgeiKigraphic  plate  shows. 

It  is  thus  ck^ar  that  in  the  tliagnosis  of  incipient  phthisis  the  .r-rays 
are  not  of  the  value  which  scmie  authors  have  attriliuted  to  them. 
Farly  tulicn^uhms  lesions,  slightly  enlarged  bronchial  glands,  unless 
cuiseated  (*r  calcified,  as  well  as  mucous  secretions,  usually  jjcrmit 
the  rays  to  pass  through  witlnhit  casting  any  shadows  on  the  plate. 
Optical  sci-tions  of  bloodvessels,  due  to  any  cundition  that  may  cause 
vascular  engorgement^  luay  show  opacities  on  the  plate  sinudating 
the  eliaracteristtra  of  tuberculous  lesions  and  may  lead  to  error. 

What  is  of  most  importance  in  obscure  lesions  is  not  so  much  their 
causation  but  their  activity.  A  healed  tubcTculous  lesion  in  an  n\wx 
is  not  inrtanpatiltlc  with  excellent  health,  as  has  hc*en  repeatedly 
emphasized,  iiut  the  ci(*atrix  produced  by  the  healing  process  pro- 
tlucen  a  shadow  on  the  rt>entgenogram  as  well  as,  and  often  more 
striking  than,  an  active  lesion. 

]{oentgenography  may  l>e  of  great  assistance  in  attempts  at  lo<-aIiza- 
tion  of  a  lesion,  though  smaller  tuberculous  Um  may  often  becjiscovercd 
with  the  orthodox  clinical  methods  of  diagnosis,  and  the  determination 
of  the  activity  of  an  apidil  proc*ess  can  tmly  \w  accomplished  b\^  careful 
observation  of  the  case,  paying  special  attention  to  the  constitutiorud 
symptoms,  such  as  the  temix'raturt',  thi^  pulse,  cough,  expectoration, 
and  the  physical  signs.  "*  With  our  |)reseut  ability  to  priMfuce  aufl 
interpret  .r-ray  inctures/'  say  Sewall  and  Childs,  "it  must  Ijc  admitted 
that  a  judgment  foundetl  on  clinical  history  combineil  with  physical 
signs  may  lead  to  a  strong  suspicion  of  tuberculous  infection  hmg  before 
any  signs  tif  actual  tissue  changes,  except  thitse  involving  bronchial 
glands,  apiK^ar  on  the  .r-ray  negative."  Wolman,^  who  has  worked 
with  the  stereograph,  arrives  at  ii  similar  (conclusion.  He  says:  **Iu 
the  great  bulk  of  cases  the  steretJgraph  tells  us  no  more  than  a  careful 
clinical  examination,  yet  in  a  fair  numljtT  of  cases,  and  thi>se  among 
the  most  interesting  and  puzzling,  it  gives  additional  information. 
But  we  must  add  the  caution  that  a  careful  liistory  is  indispensable, 
since  not  even  the  stereograpli  can  tell  an  active  from  a  healed  lesion.** 
Likewise  Joseph  Walsh  says,  **  Advanced  tuberculosis  with  massive 
fibrosis  or  caseation,   numerous   tubercles,   or  large  cavitation  can 
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usimlly  be  dia^mosed  by  the  x-ray,  thoo^b  still  more  accurately  hy 
physical  signs,  Tlie  best  results  are  achieved  hy  careful  pliysical 
dia^nin-sis  coniparcd  with  the  .r-ray  plate  and,  if  diHeremrs  are  found, 
submission  of  these  to  jiby  steal  exaniinati(»n  lief  ore  conclusion  is 
reached.  Physical  sij^ns  have  fretpiently  brought  out  lesitms  aiifl  ex- 
tensions invisible  on  the  x-ray ;  while  the  latter  have  shown  only  rarely 
ones  not  fount!  hy  the  former." 

Wlien  my  findings  on  physical  exi]»loration  nf  the  chest  disa^ee 
with  the  rocntgeno^apbic  shadoAvs  and  i!itcr{jrctation,  I  plate  more 
reliance  on  the  [jurely  clinical  methods,  and  quite  extensive  experience, 
with  many  autopsies  have  taught  me  that  careful  and  competent 
physical  diagnosis  is  more  reliable  in  doubtful  cases  than  roentgen* 
^»g^aph\^. 

Roentfenography  in  Advanced  Stages  of  PhtMsis.— In  tn\'  exfjerieuee 
roentgenograpliy  has  been  of  greater  utility  in  the  diagnosis  of  ad\  anceti 
disease  than  in  early  or  dubious  eases.  However,  only  rarely  we  fiiul 
that  the  ^--ray  plite  reveals  more  extensive  involvement  than  the 
findings  on  physical  explore tir»n  of  the  chest.  In  cases  in  which  the 
question  of  artificial  ]>neuinothorax  is  considered,  roentgenography 
offers  invaluable  assistance.  Very  often  pleural  eHusions,  especially 
the  loeatiztni  or  interlobar  varieties;  pneumothorax  and  pleural  adhe- 
sions, are  discoveretb  though  they  have  escaped  detection  l>y  routine 
methods.     The  same  is  partit^ularly  true  of  localized  pneumothorax. 

The  r<Tentgenographic  picture  of  advanced  plithisis  is  variegated, 
depending  on  the  changes  in  the  lungs  and  pleura.  The  intensity  of 
the  shadows  east  by  the  lesions  de])ends  on  their  nature  and  ilensity, 
Caseaterl  and  calcified  areas  cast  dense  shallows,  while  pro!iferatu>n 
of  tissue,  especially  v\hen  it  is  also  eongesteil,  r>r  fibrosis,  is  also  clearly 
deteeted,  {)l(b  indurated  areas  are  usually  more  or  less  sharply  demar- 
eated  from  the  surrounding  tissues,  wliile  with  new,  active  infiltrations 
the  shadow  merges  by  degrees  with  the  surrounding  air-ccjutaining 
Iniig  tissue.  Thick  jjleura  is  (iiscovered  by  a  dense,  uniform  shadow, 
and,  all  connective-tissue  hirmations  reveal  themselves  in  the  same 
manner.  More  often  than  by  physical  exploration,  cavities  disclose 
themselves  by  showing  limited  areas  lacking  in  lung  markings  and 
surrounded  by  thick  sbad*iws  criates  X\\  X\"I1 ).  They  may  often  be 
seen  moving  during  ius[jirati(^n  ajid  expiration  when  examined  with  the 
fluoroscopic  screen,  liut  when  a  cavity  is  filled  witli  secretions  it  is 
again  airless  and  casts  the  shadow  of  the  surrtiunding  tissues,  and  a 
very  nmch  thickened  pleura  may  voxer  up  a  cavity.  The  difference 
in  appearance  tif  a  cavity  when  filled  with  secTctions,  and  then  when 
the  secretions  have  been  lirougbt  out  by  expectoration  is  well  shown  on 
Plate  XV]  L  A  cavity  nuiy  also  he  screened  by  the  surnnmding 
healdiy  lung  tissue.  Thus,  we  often  fail  to  find  it  w  ith  the  .r-rays, 
while  physical  ex^^lorafion  reveals  it  easily,  Sampson,  Heise,  and 
Urown^  have  recently  shown  that  in  many  cases  the  annular  or  ring- 
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like  shadows  seen  often  in  almost  normal  or  mildly  infiltrated  liinj^ 
fields  are  no  indications  of  intrapnimonary  cavities,  as  has  Ix-en 
supposed  l)y  many,  hut  altogether  l(K*alized»  usually  interlohar  pneu- 
mothorax. The  writer  has  not  been  a  Me  to  eon  firm  these  findings. 
In  several  eases  these  annular  shadows  were  elearly  niarketl  on  tlic 
roentgenograms,  yet  neither  cavities  nor  interlobar  pneumothorax 
were  found. 

The  differentiation  between  thick  pleura  and  pleural  effusions  is 
very  tlifficult  in  mtist  eases;  in  many  impossible,  if  we  rely  on  roentgen- 
ography alone,  Tfie  follow  ing  rule  may  Iw  of  assistiinee  in  st»me  eas<*s: 
When  the  signs  found  by  |>ereussion  show^  a  more  extensi\*e  lesion  than 
the  roentgenogram  shows,  then  it  is  the  thickened  pleura  which  pr^n 
duees  the  dutness.  Conversely,  when  the  signs  obtained  by  |>ercussion 
indicate  a  lesion  of  slighter  extent  than  the  roentgenogram  reveals, 
there  is  a  central  parenehyniatnus  lesion  of  very  serious  import. 

The  ctjndition  of  the  |)leura  may  tie  studied  on  the  plate.  Fibrinous 
|)leurisy  is  not  shown  at  all,  nmi  very  often  quite  a  thick  pleura,  easily 
discovered  by  physical  diagnosis  is  not  seen  on  the  jilate.  1  have  set^n 
at  an  autopsy  quite  a  thick  pleura,  about  1  em,  in  thickness,  which 
gave  no  indication  of  its  presence  on  the  roentgenographic  plate. 
Hut  an  effusion  reveals  itself  clearly  as  an  intense  homogeneous  shadow 
cm  the  plate.  Its  upper  level  is  not  clearly  demarcated  from  the  lung  i 
above,  and  in  the  fluoroscope  it  may  be  seen  moving  somewhat  w  ith  | 
the  respiratory  movements.  When  the  quantity  of  fluid  is  small,  it 
may  escape  detection  when  sinking  down  in  the  diaphragm.  In  hydri)- 
j>neum*ithorax  it  is  imj>yrtant  that  the  exposure  should  be  made  w  ith 
the  patient  in  the  erect  posture,  because  when  lying  down  small  quari* 
titles  of  fluid  spread  in  a  thin  layer  anti  nmy  escape  detec*tii*n.  In 
hydropneumothorax  the  upper  layer  of  the  Huid  forms  a  sharp  hue, 
while  in  pleurisy  with  ell'usi*>n  the  upper  level  is  usually  not  sr*  sharp, 
but  gradually  merges  with  the  lung  tissue  abiivc  it.  The  fact  that  in 
the  latter  case  the  level  does  n(*t  shift  with  motion  of  the  patient's  I 
ehest  shows  that  it  is  not  a  hydropneunnjthorax;  in  the  latter  eaise  it 
does  shift  (see  Plate  XXIII). 

The  displacements  of  the  mediastinum  caused  by  pleural  eiTusion  , 
are  liest  made  (»ut  with  the  j-rays;  but  it  is  impossilile  to  distinguish  ' 
between  iluiti  and  the  liver  in  right-sided  effusions.     I)islm*iition  of  the 
trachea  and  larynx  may  often  be  discovered  on  the  plate  (Plate  XV), 


CHAPTER  XVIII. 

THE  CLINICAL  FORMS  OF  PHTHISIS. 

POLTMOBPmSM  OF  THE  CLINICAL  PHENOMENA  OF 
PHTHISIS. 

Laennec  showed  clearly  the  unity  of  the  elemental  pathological 
changes  occurring  in  phthisis,  and  Koch,  discovering  the  tubercle 
bacillus,  proved  it  etiologically.  But  all  attempts  to  impose  this  unity 
on  the  clinical  manifestations  of  tuberculous  diseases  of  the  lungs  have 
failed  dismally.  In  pathology,  particulariy  in  clinical  medicine,  unity 
of  causation  does  not  always  indicate  unity  of  effect.  Especially  is  this 
true  of  a  polymorphous  disease,  as  pulmonary  phthisis. 

A  study  of  the  morbid  anatomy  of  phthisis  shows  great  polymor- 
phism— ^there  are  hardly  two  cases  showing  the  same  changes  in 
structure.  There  are  cases  in  which  the  lesions  are  purely  proliferative, 
characterized  by  the  formation  of  tubercles,  as  is  the  case  with  acute 
miliary  tuberculosis;  in  others  they  are  mainly  exudative,  as  in  chronic 
phthisis.  But  in  the  latter  the  difference  in  the  intensity  of  the  pro- 
ductive inflammation,  which  tends  to  limit  the  morbid  process;  and 
the  process  of  necrosis,  which  tends  to  extend  it,  produce  a  diversity 
of  lesions  which  have  important  bearings  on  the  clinical  picture, 
course,  and  prognosis  of  the  disease. 

This  is  to  be  expected  when  we  consider  that  the  disease  produced 
by  the  tubercle  bacilli  depends  on  the  interaction  of  two  forces  of 
inconstant  intensity,  viz.: 

1.  On  the  Intensity  of  the  Infection,— This  depends  on  the  number 
of  bacilli  which  have  entered  the  body;  their  virulence  which  we 
know  is  variable,  depending  on  the  type  and  the  condition  under 
which  they  existed  before  entering  the  body,  etc.,  and  on  the  portals 
of  entry.  It  is  doubtful  whether  infection  by  inhalation  will  produce 
the  same  clinical  picture  as  infection  by  ingestion  or  by  inoculation; 
whether  hematogenous  tuberculosis  will  produce  the  same  symptoms 
as  aerogenous  or  lymphogenous  infection. 

2.  On  the  resistance  of  the  host,  which  is  also  an  inconstant  value, 
depending  as  it  does  on  so  many  variable,  complex,  certain  and  uncer- 
tain, constant  and  transient  conditions  which  cannot  always  be  defined 
clearly.  Thus,  the  effects  of  the  infection  depend  on  the  dose,  and 
also  on  the  age  at  which  it  has  taken  place.  During  the  first  six  or 
twelve  months  of  life  massive  infection  produces  a  different  disease 
from  that  of  the  succeeding  years  of  childhood.  Acute  miliary  tuber- 
culosis is  common  at  the  former  age,  while  tuberculosis  of  the  glands, 
bones,  and  joints  is  mostly  seen  at  the  later  ages.    Primary  infection 
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of  an  adult  is  usually  followed  by  clinical  phenomena  which  differ 
niarkedly  frrmi  those  seim  in  individuals  who  were  presnnudily  infected 
during  childliood,  and  the  liaeilli  rcuuuned  rloruuiut  for  many  years. 
We  have  alreiuly  fliseyssed  the  effects  of  prci*xisting  disea^ses  on  the 
type  aufi  course  of  phthisis. 

*'To  speak  of  puhuoiiary  tulHTculoais  as  an  entity,"  snyj*  von  Hause- 
niann/  **and  to  descrihe  it  as  one  disease*  caused  by  the  tuhcrcle 
l>acillns  is  hardly  coneeivahle.  One  has  to  coniimre  pure  miliary  tuber- 
cuhjsis  of  the  hmgs  with  ehrrmie  indurative  phthisis,  an<l  the  latter 
with  acute  florid  phthisis,  or  caseous  hepatization  of  the  lungs,  to  (ind 
clearly  that  they  are  different  patholct^^ieal  pictures  whi(*h  defy  all 
comijurisoas.  For  these  reasons  it  is  altd^tther  iui]>ossihle  to  s|>eak 
sioiply  of  puh nonary  tuljerculosis  and  tfiereby  retain  a  clear  survey 
of  the  different  forms  of  the  disefise.  In  reality  we  are  eouipelled  to 
draw  a  sharp  line  of  denuircation  between  these  different  forms  of 
the  disease*  even  when  we  are  inclined  to  consiflcr  the  tu})ercle  bacilli 
as  the  unilcrlying  ctioloi^'ical  cause  of  all  tlie  forms  of  the  disease/* 

The  Stages  of  Phthisis, -Karly  writers  on  phthisis,  who  were 
innocent  of  modern  methmls  of  diagnosis,  felt  constrained  to  differ- 
entiate  various  forms  of  the  disease  as  they  saw  it  clinically.  They 
divided  it  into  three  statues:  Phthkif  inripit'fi.s,  jtlithms  amfirmtitti, 
and  phtlmit  (hftprmta.  Buyle,  in  the  first  deceruiium  of  the  nineteenth 
century,  atlded  a  fourth  sta^e*  I^IUbiJfU  (KTulffi,  or  grntic  de  la  phtme, 
which  eorresponils  to  the  modern  pretuberculous  sta^e,  when  tiie 
tubercles  in  the  Inng  are  toi^  few  to  prtKlucc  sym]>t<»ms.  Laennee, 
who  was  an  excellent  antl  pioneer  patiu)logi>t  an<t  ctiniciau.  having 
invented  auscultation,  dividend  ])hthisis  into  three  stages,  basing  his 
classification  on  anattnuit^al  grounds.  lie  <livided  phthisis  into: 
Firitt  Hagi\  the  aceunudation  <»f  the  tubercles,  which  l>etray  themselves 
by  brfHiehophony  aiul  dulness  over  the  affected  area;  srrond  stage, 
soft  citing  irf  the  lesion,  producing  bronchial  hrea  thing,  coarse  rales 
and  pectoriloquy;  and  third  sintje,  the  eliunriation  of  tlie  softened 
area,  leaving  pulmonary  excavations  which  may  he  hiund  by  rareful 
l>hysical  exploration. 

This  di\  isi(m  of  phthisis  into  three  ut  four  stages  lias  reuiained 
to  date  not  only  auitmg  the  laity,  who  fear  the  seeoiitl  and  third 
stages^  but  also  among  physicians,  uho  are  always  aiming  at  discover- 
ing the  disease  in  the  pretulRTcnlous  stage,  ur  at  least  in  the  first, 
or  incipient  stage.  Some  even  nuiintain  that  the  ilisease  is  curable 
only  at  this  stage.     That  this  is  not  always  true  will  he  shown  later  on. 
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With  the  advance  of  knowledge  of  the  clinical  manifestatitais  and 
the  nuihods  of  recognition  of  the  disease,  the  stages  into  w  Inch  phthisis 
is  divided  remained  practically  the  same.    Thcv  have  onl\  been  luorc 
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exactly  defined.  In  Germany  the  classifications  of  Turban  and 
Gerhardt  have  gained  wide  acceptance,  while  in  this  country  the 
American  Sanatorium  Association,  and  the  National  Tuberculosis 
Association  have  adopted  the  following  classification,  which  of  late 
has  also  been  in  vogue  in  most  Anglo-Saxon  countries: 

Indident.— Slight  initial  lesion  in  the  form  of  infiltration  limited 
to  the  apex  of  one  or  both  lungs  or  a  small  part  of  one  lobe.  No 
tuberculous  complications.  Slight  or  no  constitutional  symptoms 
(particularly  including  gastric  or  intestinal  disturbance  or  rapid  loss 
of  weight). 

Expectoration  usually  small  in  amount  or  absent. 

Tubercle  bacilli  may  be  present  or  absent. 

Moderately  Advanced.— No  marked  impairment  of  function,  either 
local  or  constitutional.  Localized  consolidation  moderate  in  extent 
with  little  or  no  evidence  of  destruction  of  tissue  or  disseminated 
fibroid  deposits.    No  serious  complications. 

Far  Advanced.— Marked  impairment  of  function,  local  and  con- 
stitutional. Localized  consolidation  intense,  or  disseminated  areas  of 
softening,  or  serious  complications. 

Shortcomings  of  the  OfiSdal  Classifications.— If  the  object  of  this 
classification  is  to  define  the  prognosis  of  phthisis,  it  fails  utterly.  A 
patient  with  a  "slight  initial  lesion  in  the  form  of  an  infiltration  of  the 
apex"  has  not  always  a  greater  expectation  of  life  than  one  having 
"marked  local  impairment  of  function  and  extensive  destruction  of 
tissue."  In  fact,  in  acute  miliary  tuberculosis  of  the  lungs  the  lesion 
is  so  slight  that  it  often  cannot  be  localized  during  life.  On  the  other 
hand,  many  cases  of  phthisis  with  extensive  excavations  have  a  better 
outlook,  at  least  as  regards  duration  of  life,  and  even  as  regards  regain- 
ing efficiency,  than  some  with  limited  lesions  at  one  apex,  without 
expectoration  of  tubercle  bacilli,  but  with  evidences  of  severe  toxic 
activity.  Moreover,  it  is  clinically  wrong  to  put  into  one  class  the 
incipient  cases  showing  no  fever,  no  tachycardia  "  at  any  time  during 
the  twenty-four  hours,"  no  gastric  or  intestinal  disturbances,  no  rapid 
loss  of  weight,  etc.,  which  are  evidently  cases  of  abortive  tuberculosis, 
if  at  all  actively  tuberculous,  with  those  having  lesions  limited  to  one  or 
both  sides,  and  who  do  show  constitutional  symptoms  of  toxemia. 
The  former  will  recover  within  a  few  months  under  any  rational  form 
of  treatment,  or  spontaneously,  while  the  latter  may  not,  even  with  the 
most  rigid  institutional,  climatic,  dietetic,  or  specific  treatment. 

Physicians  having  opportunities  to  observe  many  tuberculous  cases 
are  struck  with  the  fact  that  the  prognosis,  immediate  and  ultimate, 
does  not  entirely  depend  on  the  changes  in  the  breath  sounds,  the 
presence  or  absence  of  rales,  and  signs  of  excavations  in  the  lungs. 
The  constitutional  symptoms,  such  as  fever,  pulse-rate,  presence  or 
absence  of  dyspnea,  gastric  disturbances,  and,  above  all,  the  resistance 
of  the  patient,  play  a  greater  role  in  the  ultimate  outcome  of  a  case 
than  the  anatomical  changes. 
24 


870 


THE  CUMCAL  FORMS  OF  HlTIflSlS 


In  order  that  a  ease  may  lie  considered  **ineiinent;"  aeeonling  to 
this  elassitication,  and  oearl>'  all  fathers  which  have  been  dexised,  the 
constitutional  distiirbanees  imist  be  slight  or  absent,  Thns,  in  the 
definition  f>f  terms  it  is  stated  that  **the  impairment  of  health  may  be 
so  slight  that  the  patient  does  not  look  or  feel  sick  in  the  tinlinary 
sense  of  tlie  wtmL"  The  pulse  should  not  exceed  IK*  per  minnte  am! 
the  temjKTature  99.5^  F.,  and  the  sputum  may  be  ne^jjative.  Hie 
physical  signs  consist  in  **  slight  prf»minence  of  the  clavicle,  lessened 
nif)\ement  of  the  chest,  narrowing  of  the  aj>i(td  resonance  with  les- 
sencf!  movement  of  the  base  of  the  lung,  slight  or  no  change  in  rcst>- 
nance,  distinct  or  lond  and  harsh  breathing  with  ot  witliont  some 
changes  in  the  rhythm  (>".  r.,  prolonged  expiration).  vm*al  resonance 
possibly  slightly  increased;  or  fine  or  moderately  coarse  rales  present 
or  absent.  If  sputum  ct>ntnins  tubercle  bacilli,  any  one  of  these." 
(Vinsidering  that  the  apex  is  defined  as  *'that  pf>rtion  of  the  lung 
situated  above  the  clavicle  and  the  thir*l  vertebral  spine/*  it  is  clear 
that  the  lesion  must  I>e  quite  liniitefl,  often  of  the  tx^ie  considered 
**dnliious'*  by  many  competent  t^hnicians. 

All  these  sym[)toms,  or  absence  of  etjiistitutional  sym]>toms  ami 
signs  in  the  chest,  may  be  found  in  a  large  proportion  of  jjersons  in  all 
walks  of  life»  w'orking  hard  at  their  occupations,  who,  if  followe<l  for 
numy  years,  are  not  found  to  develop  active  phthisis.  People  with 
collajise  induratiiHi  often  show  more  distiru-t  jjhysical  signs  at  one 
apex,  yet  they  are  not  ijlithisieaL  In  the  instrut  tions  given  to  exami- 
ners of  recruits,  such  individuals  were  ordered  taken  into  the  armies 
in  every  European  ctaintry,  as  well  as  the  rnited  States* 

On  tlic  other  hand,  a  really  phthisical  ]>ersi»n  showing  so  few  signs 
on  jjhysical  exphiration,  hut  in  whom  the  disease  is  jmrsuiiig  an  acute 
or  subac^ute  courst\  may  be  carried  otf  much  quicker  than  many  with 
extensive  involvement,  Imt  manifesting  a  tendency  to  chronicity  of 
tlie  proct\ss. 

It  cannot  l>e  denied  that  these  three  or  four  stages  of  tul*ercnlosis 
are  aht>gether  arltitrary.  We  cannot  often  separate  them  by  shaq* 
hues  of  demarcation  and  say  "this  is  a  first  stage  case/'  or  **this  ca^c 
is  passing  from  the  second  int<)  the  third  stage/'  etc.  There  are 
alwiiys  transitional  forms.  There  are  also  numerous  eases  showing 
healed  lesicms  which  at  the  time  of  activity  were  in  the  third  stage, 
but  give  no  more  trouble — while  an  initial  lesion  in  the  other  lung  is 
responsilile  for  the  disease  for  which  the  patient  consultii  the  physician. 
Such  cases,  incipient  in  the  true  sense  of  the  word,  must  be  considered 
far  advanced  according  to  this  classification.  It  is  also  a  fact  that,  for 
phthisis  to  curl  fatally,  it  is  n*it  nei*essary  that  the  lesitui  in  tlie  lung 
should  soften  an* I  produi*e  a  cavity;  caseation  alone,  when  extending 
rapidly,  may  kill;  the  pntient  has  thus  not  reached  the  third  stage, 
yet  he  dies.  On  the  «)ther  hand,  we  ha\T  numerous  patients  who, 
despite  the  fact  that  the\  have  more  or  less  extensive  excavations  in 
the  lungs,  are  in  fact  in  the  third  stage  of  phthisis,  yet  they  feel  well, 
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and  are  even  efficient  at  their  occupations,  and  when  they  finally  die 
the  cause  may  be  another  disease. 

For  these  reasons  some  clinicians  have  been  constrained  to  distinguish 
the  various  forms  of  phthisis  met  with  in  practice  into  diflFerent  clini- 
cal entities.  Thus,  even  the  classification  mentioned  above  considers 
acute  miliary  tuberculosis  as  a  distinct  disease.  Other  authors,  like 
Alfred  Loomis,  Williams,  Andrew  Clark,  Douglas  Powell,  etc.,  have 
described  fibroid  phthisis — which  in  the  above  classification  would 
always  be  included  among  the  advanced  cases — as  a  distinct  disease. 

Many  writers  on  this  subject  have  gone  much  further  and  distin- 
guished not  only  acute  and  chronic  forms  of  the  disease  but  have  also 
described  congenital,  or  hereditary  and  acquired  forms  of  the  dis- 
ease; phthisis  in  arthritic,  gouty,  diabetic,  nephritic,  alcoholic,  or 
syphilitic  subjects;  also  according  to  some  prominent  symptoms,  such 
as  hemorrhagic,  bronchitic,  bronchiectatic,  pleuritic  phthisis.  In 
accordance  with  certain  etiological  factors,  there  has  been  described 
phthisis  in  workers  at  dusty  occupations,  such  as  miners'  phthisis,  etc. 
Finally  tuberculosis  of  the  lungs  in  children  has  always  been  consid- 
ered as  presenting  a  different  clinical  picture  from  that  in  the  adult; 
while  in  aged  persons  the  symptomatology  of  phthisis  differs  from 
that  in  younger  individuals. 

Classification  in  the  Present  Work.— The  classification  of  the 
diversity  of  clinical  types  of  tuberculosis  of  the  lungs,  to  be  of  practical 
value,  if  it  is  to  be  attempted  at  all,  must  have  a  prognostic  value.  For 
this  reason  the  acute  forms  of  the  disease  are  to  be  separated  into  a  class 
by  themselves,  as  has,  in  fact,  been  done  by  all  wTiters  on  the  subject. 
In  chronic  phthisis  the  ultimate  outcome  of  the  disease  depends 
mainly  on  the  relative  intensity  of  the  two  processes  in  the  lungs,  the 
destructive  and  the  reparative,  the  former  manifesting  itself  by 
caseation  and  softening,  and  the  latter  by  the  formation  of  fibrous 
tissue  which  limits  the  destructive  process  and  even  heals  the  lesion 
by  cicatrization.  Both  processes,  fibrosis  and  necrosis,  are  caused  by 
the  tubercle  bacilli.  And  inasmuch  as  there  are  many  cases  in  which 
fibrosis  dominates  the  anatomical  changes  in  the  lungs,  and  the 
s>Tnptoms  thus  produced  differ  from  those  in  which  the  caseating 
process  predominates,  it  is  clear  that  there  is  justification  for  separation 
of  fibroid  phthisis  into  a  distinct  class  of  the  disease.  This  justification 
is  fortified  by  the  fact  that  the  prognosis  of  fibroid  phthisis  is  distinctly 
more  favorable  than  that  of  chronic  caseous  phthisis,  and  the  treatment 
indicated  is  different  from  that  in  other  forms. 

In  common  chronic  phthisis  we  find  that  among  the  cases  which 
have  been  described  as  ** incipient"  there  are  many  which  show  a 
marked  tendency  to  cicatrization  of  the  lesion,  spontaneously,  or  after 
some  treatment  for  a  few  months.  In  the  vast  majority  of  cases 
this  form  of  phthisis  is  not  at  all  recognized  and  only  at  the  autopsy 
some  scars  or  calcified  foci  are  found  in  the  lung  or  pleura  showing 
that  the  person  had  survived  a  tuberculous  lesion.    To  treat  these 


372 


THE  CLINICAL  FORMS  OF  FtlTflhSIS 


castas  in  the  same  manner  a.s  we  treat  eommon  rhronic  |>lithisis  is 
\^n>ng.  We  stiuiild,  when  diagnosticating  a  case  of  this  kimj,  tell  the 
patient  that  his  malady  is  relatively  trifling,  and  that  he  will  recover 
^sithin  a  few  months,  if  he  ohserves  ordinary  hygienic  and  dietetic 
rules.  We  can  often  also  spare  him  the  troyble  and  the  ecomnnic 
danger  4jf  giving  up  his  business  which  is  usually  necessary  in  cases 
of  chronic  phthisis.  We  have  therefore  deserilied  abortive  tubercu- 
losis as  a  distinct  elinical  type  of  the  disease. 

Most  of  the  victims  of  tuheriiihjsis  %vho  succumb  to  the  disease,  or 
who  sntfer  from  it  for  long  periods  of  time,  even  if  they  recover,  are 
affected  with  chronic  phthisis.  This  disease  is  characterized  by  an 
undulating  course,  marked  hy  ixTitMls  of  quiescence  of  longer  or 
shorter  duration,  and  interrupted  by  jjeriods  of  aeute,  or  subacute 
exat^erbatious.  In  fact,  it  may  he  stated  that  acute  progressive 
phthisis,  or  galloping  eonsiim|jtiou,  consists  clinically  in  an  acute 
cxatTrhation  of  the  disease  which  is  not  followed  by  a  period  of  quies- 
cence. In  the  chronic  tyi>e  of  the  disease.  pro|K^r  and  timely  treatment 
may  save  the  patient,  while  negligence  in  this  regard  is  af)t  to  prove 
disastrous.  For  this  reason  it  is  iinjjerativc  that  it  slumld  be  recognized 
as  early  as  possible.  We  have  therefore  divided  the  subjet  t  into  twtj 
parts:  incipient  phthisis  and  advance*!  phthisis.  The  fi*rmer.  if 
recognized  in  time,  and  appropriate  treatment  afipliefl,  may  often  be 
aborted;  or  a«'Ute  exacerbations  leading  to  irreparable  damage  r>f  the 
lungs  and  other  organs  and  functions  may  be  prevented.  The  tatter, 
when  properly  cared  for,  may  l>e  kept  in  check  so  that  acute  exacerba- 
tions cKTur  less  frequently,  or  not  at  all,  and  cicatrization  of  the  lesion 
goes  «m  uidiindered. 

We  also  know  that  tul>ereulosis  in  children  is  anatomically,  and  also 
<*liuically,  not  of  the  sanie  character  as  that  in  adults.  In  the  former 
the  glands,  bones  and  joints,  while  in  the  latter  the  lungs,  arc  mainly 
the  organs  which  bear  the  brunt  of  the  infection.  Indeed,  consider- 
able harm  is  done  to  children  by  treating  them  fc»r  chronic  pnhnonary 
tid>ercnlosis  which,  Wfore  the  eighth  year  of  life,  they  practically 
ne%'er  have,  Vor  this  rea.son,  tlie  disease  as  it  oecurs  in  infants  ami 
children  merits  st^parate  description,  Because  in  infancy  the  infec- 
tion is  usually  followed  Ijy  acute  nianifestations,  white  in  children 
between  two  and  ten  years  of  age  chronic  disease  of  the  glands  (jceurs, 
we  shall  speak  *if  tuber<*ulosis  in  infants  and  tul>ereulosis  in  children. 

Finally,  it  is  now  kut^wn  that  phthisis  oecurs  in  the  agtnl  just  as 
frecjuently  as  in  y*»unger  intlividuals,  hut  that  it  is  not  recognized 
very  often  because  of  the  peculiar  syniptoniatolngy  it  presents.  Aged 
ctmsumptives,  believing  that  they  only  suffer  from  chronic  bronchitis, 
asthma,  or  pulmtuiary  emphysema,  are  smirces  «if  infection  to  an 
extent  not  so  fully  appreciated  as  they  deser\e.  We  ha\T  there- 
fore devoted  a  special  c^hapter  dealing  with  tuberculosis  in  the  aged, 
pointing  out  its  clinical  manifestations. 

Wliile  ill  nearly  every  ca^  of  pulmonary  tul)erculosis  the  pleura  is 


OFFICIAL  CLASSIFICATION  OF  THE  STAGES  OF  PHTHISIS  373 

implicated  in  the  process,  more  or  less,  there  are  cases  in  which  the 
disease  begins  in  the  pleura  and  shows  no  tendency  to  spread  into  the 
pulmonary  parenchyma.  In  others,  the  pleural  lesion  is  the  main  one 
with  which  the  patient  has  to  cope.  Moreover,  it  appears  that  the 
vast  majority  of  pleurisies  which  had  formerly  been  considered  "idio- 
pathic,** are  in  reality  tuberculous  in  character.  For  these  reasons  a 
book  on  pulmonary  tuberculosis  is  incomplete  unless  a  detailed  account 
is  given  of  tuberculosis  of  the  pleura. 

These  forms  of  phthisis  do  not  exhaust  the  subject  of  the  clinical 
polymorphism  of  thb  disease.  There  are  many  other  types  which 
may  be  appreciated  when  carefully  studying  the  cases,  while  quite 
often  these  types  overlap  one  another  to  an  extent  as  to  render  it 
difficult  to  decide  to  which  class  a  case  belongs.  But  for  practical 
purposes  these  clinical  types  are  sufficient.  They  assist  in  appreci- 
ating the  course  of  the  disease  when  it  occurs,  and  give  us  hints  for 
prognosis  and  treatment  which  are  invaluable,  and  which  cannot  be 
had  when  pulmonary  tuberculosis  is  considered  as  a  single  clinical 
entity. 

We  shall  therefore  describe  phthisis  under  the  following  headings: 

1.  Chronic  phthisis,  incipient  stage, 

2.  Chronic  phthisis,  advanced  stage. 

3.  Abortive  pulmonary  tuberculosis. 

4.  Fibroid  phthisis. 

5.  Acute  forms  of  phthisis. 

6.  Pulmonary  tuberculosis  in  children. 

7.  Phthisis  in  the  aged. 

8.  Tuberculosis  of  the  pleura. 


CHAPTER  XIX. 
CHRONIC  PHTHISIS,  INCIPIENT  STAGE. 

INCIPIENT  PHTHISIS. 

Onset.— A  lay  \\Titer,*  describing  his  own,  subsequently  fatal,  ease 
of  phthisis,  in  speaking  of  his  "initiation  into  T.  B.,"  says:  "The 
entrances  are  innumerable,  however  sole  the  exit.  Indeed,  the  initia- 
tion varies  so  widely  that  one  would  not  be  far  wrong  in  saying  that 
it  is  never  twice  the  same.  Yet  many  initiations  have  certain  features 
in  common,  and  in  a  general  way  it  may  be  said  that  all  belong  to 
one  of  two  great  classes — the  sudden  and  the  protracted."  No 
physician,  however  extensive  his  experience  with  phthisis,  could  do 
more  justice  to  the  subject,  or  make  a  better  generalization  of  the 
various  ways  in  which  phthisis  is  likely  to  begin. 

A  sudden  or  abrupt  onset  of  phthisis  is  infrequent,  but  it  does  occur. 
We  meet  with  patients  who  have  been  in  the  best  of  health ;  have  no 
ascertainable  hereditary  taint;  have  not  come  into  immediate  or 
intimate  contact  with  a  consumptive,  so  far  as  they  can  remember; 
have  not  overworked,  not  suffered  from  exposure,  but  they  suddenly 
begin  to  cough,  lose  weight,  have  fever,  feel  tired  at  the  least  exertion, 
and  a  careful  physical  examination  reveals  a  small,  but  progressive 
lesion  at  one  apex.  We  meet  w ith  others  who,  w ithout  any  premoni- 
tory symptoms,  without  any  exciting  cause,  suddenly  perceive  a  warm 
sensation  in  the  throat,  cough,  and  bring  up  a  mouthful  of  blood.  The 
hemoptysis  may  be  scanty  or  copious,  but  the  signs  elicited  while 
examining  the  chest  leave  no  doubt  that  it  is  derived  from  a  pulmonary 
lesion,  and  the  subsequent  course  of  the  disease  proves  conclusively 
that  we  are  dealing  with  phthisis.  Still  others,  after  an  indiscreet 
exposure  to  the  vicissitudes  of  the  weather,  or  after  a  cold  bath  to 
which  they  are  not  accustomed,  begin  to  cough  and  are  treated  for  a 
"cold,"  "grippe,"  etc.,  for  some  time.  But  the  symptoms  fail  to 
ameliorate  in  spite  of  careful  treatment,  when  one  (lay  a  careful 
examination  of  the  chest  shows  a  distinct  lesion,  or  a  bacteriological 
examination  of  the  sputum  reveals  the  presence  of  tubercle  bacilli. 
In  some,  exposure  may  bring  on  an  attack  of  pleurisy,  dry  or  with 
effusion,  the  subse<|uent  course  of  which  is  distinctly  that  of  phthisis. 

But  in  a  large  proportion  of  cases  the  disease  develops  slowly,  insidi- 
ously— the  initiation  is  protracted,  as  our  lay  friend  said.  For  months, 
perhaps  a  year  or  tw  o,  the  patient  has  not  been  well .      He  has  been  "  sub- 

»  Atlantic  Monthly.  June,  1914,  113,  747. 


INCIPIENT  PHfUh^iS  375 

ject  to  colds,"  and  in  autumn  r>r  w  inter  he  passed  through  one  or  more 
attacks  of  **  grippe/'  bront-Iiitis,  etc.,  with  rough,  ext)ectnratir>iu  fever» 
malaise^  etc,,  but  he  soon  recuperated  and  worked  lutire  or  less  effi- 
eieotly  at  his  vueatiou.  Finally  one  attack  sticks  aud  lie  does  not 
improve,  notwitJistau(hiig  the  remedies  whieli  were  formerly  efTeetive. 

In  young  men  the  synii>t(ans  which  we  are  apt  to  label  as  **  neuras- 
thenia/* may  have  been  present  for  a  year,  two,  or  more.  What  was 
most  aimoying,  and  could  not  he  relieved  by  the  usual  treatment 
instituted,  was  the  languor,  the  tired  feeling  which  overwhehned  the 
patient  before  his  day's  work  was  at  an  end.  lie  may  l>e  complain- 
ing of  cardiac  palpitation,  indefinite  pains  in  the  chesty  some  cough 
in  tbe  morning,  etc*  But  on  the  whole  he  considered  himself  *'rnii 
di»wn/'  and  sadly  in  need  of  a  rest. 

In  >  oung  women  the  subjective  and  objective  symptouB  of  chlorosis 
may  have  been  present  for  months  or  years.  An  examination  of  the 
bloml  has,  itideerl,  shown  a  low  i>er€entage  of  hemoglolati,  and  large 
doses  of  some  iron  preparation  have  been  used.  Some  have  had 
irregularities  in  the  menstrual  function,  perhaps  amenorrhea  for 
several  months,  and  even  this  was  attributed  to  the  anemia.  But 
then  they  begin  to  cougli:  and  the  cough  persists  in  spite  of  treat- 
ment, \\\wi\  an  examination  of  the  clu^st,  or  of  the  si>utnm,  tells  the 
sti>ry. 

Others  have  been  **rnn  down"  from  overwork,  physical  or  nicntab 
for  a  lojig  time  till  it  is  discovered  that  the  cause  of  their  debility  is 
located  iji  the  lungs.  In  many  patients  the  symptoms  of  riyspepsia 
are  s<j  pronoyni*(*d  as  tf>  i>rechide  a  <'arefnl  examination  of  the  thest 
and  they  are  treated  for  a  long  time  for  **  stomach  trouble." 

This  does  not  exhaust  the  variety  of  symptoms  wliich  may  slowly, 
but  surely,  usher  in  iihtliisis.  But  numerous  as  they  are,  they  have 
certain  features  in  comni(»n  which  characterize  phthisis  in  the  vast 
majority  of  cases,  so  that  if  this  disease  is  only  borne  in  mint! — and  it 
should,  considering  its  great  prevalence — more  really  incii>ient  cases 
would  be  recognized  tlian  at  ]>resent.  These  clinical  ]>henomena  will 
now  be  discussed. 

Symptoms,- I Vat^tically  all  patients  with  incipient  i>htliisis  cough 
at  a  very  early  stage  of  the  disease,  and  the  cases  without  cough, 
which  have  been  mentioned  by  various  authors,  are  rare  clinical 
phenomena,  at  least  they  are  exceedingly  rare  among  persons  under 
tifty  years  of  age,  and  may  I>e  disregarded.  It  was  already  stated  that 
patients  ^lio  claim  that  they  d*>  not  cough  are  usually  individuals 
who  overlook  a  mild  ( (Higli.  but  those  around  them  are  apt  to  notice 
that  they  do,  and  in  doubtful  cases  it  is  advisable  to  inquire  aracmg 
those  who  live  with  the  patient. 

A  person  who  never  coughed,  but  after  a  "cold"  coughs  for  more 
than  two  weeks,  should  excite  interest  and  careful  stutly.  If  lie 
vomits  after  fits  of  cougiiing,  tuberculosis  is  to  be  strongly  suspected. 
Paroxysmal  cougiiing  spells  are  also  apt  to  take  place  during  the  night 
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and  keep  the  patient  awake.  Very  little  expectoration  is  apt  to  be 
brought  up  at  this  period — at  most  some  viscid  mucus  which  contains 
no  or  few  tubercle  bacilli,  nor  elastic  tissue,  though  animal  inoculation 
may  be  effective  in  disclosing  the  tuberculous  nature  of  the  trouble. 

Languor  is  a  constant  symptom  at  a  very  early  stage — the  patient 
feels  tired  in  the  morning  at  rising,  but  recuperates  after  working  for 
a  few  hours.  But  in  the  later  part  of  the  afternoon  he  feels  fatigued, 
often  drowsy,  inclined  to  sleep.  It  is  this  tired  feeling  >\hich  is  to  be 
held  responsible  for  the  fact  that  so  many  patients  are  erroneously 
treated  for  neurasthenia  and  psychasthenia,  or  for  a  "  nervous  break- 
down," for  a  long  time  until  the  true  nature  of  the  disease  is  finally 
ascertained. 

Anorexia  is  an  inconstant  and  variable  symptom  of  incipient  phthisis. 
In  some,  especially  in  youthful  subjects,  it  is  very  frequent  and, 
coupled  with  anemia,  constipation,  etc.,  is  the  cause  why  so  many 
are  treated  for  chlorosis,  gastritis,  etc.  There  are  many  cases  in 
which  the  appetite  is  well  retained  and,  when  not  "dieted*'  with  a 
view  of  improving  nutrition  and  digestion,  but  urged  to  eat  well  and 
plenty  of  the  foods  they  are  accustomed  to  eat,  they  do  not  lose  in 
weight,  but  may  gain,  even  when  the  process  in  the  lung  goes  on 
actively. 

But  in  the  majority  of  cases  a  persistent  loss  of  weight  is  noted  at 
this  period.  In  some  it  is  slow,  only  one  pound  per  week  on  the  aver- 
age, while  in  others  it  is  more  rapid  and  during  the  first  two  months 
fifteen  to  twenty  pounds  may  be  lost. 

The  activity  of  the  process  is  best  estimated  by  the  fever,  which  is 
never  absent.  It  may  be  slight,  only  1  °  elevation  in  the  aftemoon,but 
it  can  be  found  in  every  case  by  the  judicious  use  of  the  thermometer. 
A  subnormal  temperature  during  the  early  morning  hours,  best  looked 
for  by  taking  it  per  rectum  before  the  patient  leaves  his  bed,  is  very 
frequently  observed,  and  of  immense  diagnostic  significance.  In  many 
the  fever  subsides  when  the  patient  is  kept  in  bed  for  a  couple  of  days 
but  reappears  as  soon  as  some  exercise  is  allowed.  In  those  with 
an  apparently  normal  temperature,  fever  may  be  provoked  by  walking 
or  any  other  form  of  exercise,  as  was  already  discussed  in  detail  (see 
page  218) .  In  women,  the  fever  may  appear  only  during  the  menstrual 
period,  or  a  few  days  before. 

In  a  large  number  of  cases  pyrexia  is  considerable  even  at  this 
early  stage,  up  to  102°  or  103°  F.  in  the  afternoon  and  evening  and, 
measured  by  comparison  with  the  subnormal  temperature  in  the 
early  morning  hours,  it  is  quite  high.  The  "reversecl  type"  of  fever, 
with  a  rise  in  the  morning,  is  occasionally  seen. 

A  significant  diagnostic  point  is  that  with  high  fever  the  patient 
may  not  he  prostrated  as  is  the  case  with  adults  who  have  fever  due  to 
other  causes.  Moreover,  the  patient  may  have  a  fair,  even  a  good 
appetite,  despite  the  fact  that  the  thermometer  registers  102°  or  103° 
F.,  which  is  very  rare  in  fevers  due  to  other  causes.     During  the 
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afternoon  access  of  the  fever,  the  patient,  otherwise  pale,  becomes 
flushed,  often  only  one  cheek  is  red,  he  is  tired,  and  disinclined  to 
work.    But  he  may  keep  on  working,  as  was  already  stated. 

Nightsweata  make  their  appearance  in  a  large  proportion  of  cases 
at  this  stage.  In  some  they  are  slight,  while  in  others  I  have  met 
with  profuse  nightsweats  during  the  first  two  weeks  of  active  symp- 
toms. They  perspire  also  at  the  least  exertion  or  excitement,  and 
during  a  medical  examination  it  is  not  rare  to  see  large  drops  of  sweat 
dribbling  down  the  sides  of  the  chest  from  the  axilte. 

A  constant  accompaniment  of  fever  in  incipient  cases  is  tachycardia, 
A  case  of  active  phthisis  with  a  pulse-rate  below  80  per  minute  is  exceed- 
ingly rare.  In  some  the  heart  action  is  so  rapid  that  they  are  treated 
for  heart  disease,  or  for  hyperthyroidism  in  case  the  thyroid  is  enlarged, 
which  is  not  rare,  especially  in  youthful  individuals.  While  in  the 
early  morning  after  a  refreshing  sleep  the  pulse-rate  may  be  normal, 
the  least  exertion  or  excitement  will  raise  it  up  to  90,  100  or  more. 
Instabiliiy  of  the  pulse  is  characteristic  of  phthisis.  In  youthful  sub- 
jects the  tachycardia  is  apt  to  be  more  pronounced  than  in  persons 
over  twenty-five  years  of  age.  The  blood-pressure  is  low  and  a  regis- 
tration less  than  80  mm.  of  mercury  is  quite  common. 

Symptoms  referable  to  the  respiratory  system  may  not  be  seen  at 
this  stage,  excepting  the  cough  and,  at  times,  the  intermittent  hoarseness, 
which  is  usually  due  to  a  laryngeal  catarrh,  or  pressure  on  the  laryngeal 
nerve,  and  hardly  ever  to  infiltration  of  the  larynx.  At  times  we  see 
patients  who  suffer  from  more  or  less  pronounced  pains  in  the  chest, 
especially  under  the  scapula,  or  in  the  shoulder. 

Hemoptysis  is  quite  frequent  at  this  stage.  As  «\as  already  stated, 
statistics  taken  of  large  numbers  of  patients  show  that  about  10  per 
cent,  of  cases  begin  with  hemorrhage.  They  are  the  lucky  ones, 
because  this  clears  up  the  case,  and  proper  measures  are  promptly 
taken.  But  many  of  these  initial  hemorrhages  were  actually  preceded 
by  a  train  of  symptoms,  such  as  fever,  tachycardia,  etc.,  to  which  the 
patient  paid  no  attention.  However,  in  about  25  per  cent  of  cases 
more  or  less  blood-spitting  occurs  at  the  time  the  disease  is  recog- 
nized. It  may  be  only  blood-tinged  sputum,  a  mouthful  or  two  of 
blood,  or  even  a  profuse  hemorrhage.  It  will  bear  repetition  that 
these  initial  hemorrhages  are  practically  never  fatal. 

Physical  Signs.— With  any  or  all  of  these  symptoms  a  diagnosis  of 
incipient  tuberculosis  should  not  be  made  unless  physical  exploration 
of  the  chest  discloses  a  localized  lesion  in  the  lungs. 

Inspection.— Inspection  yields  excellent  diagnostic  criteria  in  most 
cases  at  this  early  stage.  Inasmuch  as  most  of  the  incipient  cases 
are  really  recrudescences  of  old  quiescent  lesions  in  many  instances 
dating  back  to  childhood,  we  find  in  many  atrophy  of  the  muscles  over 
the  site  of  the  lesion.  The  sternocleidomastoid,  the  scaleni  and  trape- 
zius, etc.,  may  be  smaller  than  those  on  the  opposite  side,  and  softer, 
or  even  flabby  to  the  touch.    This  is  more  important  to  look  for  than 
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t\w  form  tjf  the  (*hest.  whk-h  may  be  nnrmal,  flat,  nit^iitie,  cte.,  without 
inHueiK'iijg  the  ttiu gnosis.  With  the  atr(>]>hy  of  the  nujseles  there  is 
usually  seen  a  slight  shtjulder-flroop  inn  I  an  excHvation  of  the  supra- 
elavieular  or  supraspiuoys  fossa,  or  at  least  s(Hiie  flattening  anil  defec- 
tive motion  or  higging  of  the  part  of  the  ehest  liarboring  the  lesion. 
This  as\  Tnmetry,  flattening  and  lagging,  is  very  easy  to  detect  if  care- 
fully kwkcil  for  and  is,  when  found,  of  immense  diagnostic  importantT. 
pro\'ided  (»eeupational  influences  are  excluded. 

In  more  reiTut  lesions,  or  when  an  old  and  jwrhapsa  healed  lesion  exists 
in  one  side,  hnt  the  outtireak  of  jjhthisis  is  due  to  a  new  lesion  in  the 
opposite  side,  which  is  very  frequent,  we  find  the  muscles  over  the  site 
of  the  active  new  infiltration  are  tense  and  rigid,  standing  out  promi- 
nently. But  this  is  after  all  not  very  frequent,  w  hich  goes  to  show  tliat 
most  (»f  the  incipient  cases  are  really  due  to  reawakening  of  okh 
smouldering,  toherculous  processes  in  the  lung. 

Percussion.  —As  was  already  stated,  there  are  very  fer^'  cavses  of  active 
incipient  tuberculi>sis  in  which  no  signs  of  an  infiltration  can  l>e  dis- 
coveretl  by  careful  and  gentle  i>ercussion.  \Vc  almost  invariably  find 
some  airless  pulmonary  tissue,  or  shrinkage  of  one  ajmx  manifesting 
itself  by  a  short  note,  or  by  pulmonary  retraction.  The  height  of  the 
ai^ex  may  be  less  than  that  of  its  mate  on  the  opposite  side,  or  its  width 
may  Ije  less,  as  *leter mined  by  Kr(>nig*s  methrHl  of  percussion.  We 
may  also  find,  though  not  so  often  as  Krtuiig  believed,  that  the  base 
on  the  affectetl  side  is  somewhat  retractetl.  Immediate  jmrcussion  of 
the  clavicle,  as  wai*  first  practisct!  Ivy  Laennec,  may  at  times  easily 
reveal  a  lesion  beneath  that  bone. 

In  my  own  experience,  percussion  signs  are  mt)re  often  frmnd  o\er 
the  |K>sterior  aspects  of  the  apices  than  anteriorly.  While  over  the 
supraclavicular  region  we  may  fiml  that  the  width  of  the  resonant 
area  is  less  than  tliat  of  the  other  side,  it  is  easier  anel  less  tirae-ctJU- 
suming  to  map  out  the  mesial  lines  of  demarcation  bct\\een  resonance 
and  dulness  in  the  supraspinous  fossie,  and  over  the  site  of  the  lesion 
this  line  is  usually  dislocated  outward. 

It  is  also  easily  ascertained  whether  the  height  of  the  apices  poste- 
riorly shtjvvs  any  asymmetry.  x\t  a  very  early  stage  we  find  that  while 
over  the  unatrceted  ajicx  the  resimance  reaches  as  far  as  the  interval 
between  the  seventh  txTvical  and  first  thoracic  sjiines,  that  of  the 
aflected  apex  is  much  lo\^'er.  1  have  found  these  c^ianges  at  times 
before  any  auscultatory  signs  made  their  appearance. 

The  elumges  In  pitcli,  duration  and  intensity  of  the  mvte  obtained  at 
this  stage  are  of  less  significance  than  tln>se  of  shrinkage  just  spoken  of, 
and  they  depen<l  ttx>  much  on  the  persomil  equatioji  of  the  observer 
to  have  imi)*>rtant  cUnical  bearings.  Thus,  we  often  fintl  that  a  con- 
tracted ajH'x  is  altogether  hyperresonant,  or  even  tymp^uiitic  on  per- 
cussion, and  by  comj)arison  the  unaffecteil  side  appears  to  emit  a  defec- 
tive ni>te.  The  stories  told  in  text-l»ooks  about  twn  tn^ually  competent 
clinicians  loeahzing  an  apical  lesion  by  percussion,  and  each  finding 
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it  in  another  side,  are  undoubtedly  based  on  these  facts.  It  is  generally 
due  to  faulty  interpretation  of  tympany  caused  by  relaxation  and 
h\T>erfunction  of  the  lung  tissue  around  conglomerations  of  tubercles, 
as  has  already  been  shown.  The  discordance  may  also  be  due  to  an 
old  and  cicatrized  lesion  on  one  side,  while  the  new  and  active  lesion 
is  in  the  opposite  side  of  the  chest. 

Of  greater  importance  is  respiratory  percussion.  The  patient  is 
asked  to  inspire  or  expire  and  hold  his  breath,  and  we  percuss  during 
each  phase  of  respiration.  In  health  the  note  is  clearer  during  full 
and  held  inspiration,  while  over  an  infiltrated  apex  a  long  and  held 
inspiration  gives  a  duller  note  than  found  over  the  opposite,  unaffected 
side. 

Of  the  various  seats  of  election  of  dulness  in  incipient  phthisis  which 
have  been  described  by  Lees,^  Riviere,^  and  others,  the  sites  I  have  been 
able  to  find  impaired  in  most  cases  at  a  very  early  stage  are  the  supra- 
spinous fossae,  near  the  spine,  and  beneath  and  above  the  inner  third 
of  the  clavicle.  Persistent,  impaired  resonance  in  any  of  these  places, 
when  accompanied  by  constitutional  symptoms  of  phthisis,  is  of  diag- 
nostic significance.  Impaired  resonance  elicited  with  hooked-finger 
percussion  between  the  heads  of  the  sternocleidomastoid  immediately 
above  the  clavicle  on  one  side  is  very  often  found. 

Auscultation.— It  is  not  generally  appreciated  that  the  earliest 
changes  in  the  respiratory  sounds  in  phthisis  are  modifications  of 
the  inspiratory  murmur,  while  changes  in  the  expiratory  murmur 
usually  indicate  a  more  or  less  advanced  stage  of  the  disease.  At  a 
very  early  period  of  the  disease  the  inspiratory  murmur  loses  its  soft, 
breezy  character  and  becomes  rough  or  granular,  an  indication  of  par- 
tial stenosis  of  the  bronchioles  supplying  the  affected  part  of  the  lung, 
or  unequal  respiratory  movement  of  the  infiltrated  lung  area.  In 
many  cases  the  inspiratory  murmur  is  feeble,  at  times  even  absent, 
over  a  limited  area  corresponding  to  the  area  of  impaired  resonance, 
while  the  whispered  voice  is  transmitted  clearly.  But  the  most  com- 
mon sign  of  an  early  lesion  is  interrupted,  or  cog-wheel,  breathing;  the 
inspiratory  sound  is  broken  up  into  several  parts  so  that  it  appears 
jerky.  Either  of  these  types  of  altered  inspiratory  murmur  may  be 
audible  long  before  the  expiratory  murmur  is  in  any  way  changed. 

The  most  common  seats  of  the  changed  breath  sounds  are  poste- 
riorly near  and  above  the  spine  of  the  scapula,  the  "alarm  zone"  of 
Chauvet,^  and  rarely  in  front  immediately  beneath  the  inner  third  of 
the  clavicle.  It  is  located  posteriorly  as  follows:  From  the  space 
separating  the  spinous  process  of  the  seventh  cervical  from  that  of 
the  first  thoracic  vertebra?,  a  line  is  drawn  as  far  as  the  tubercle  of 
the  trapezius  on  the  spine  of  the  scapula.  From  the  middle  of  this 
line,  taken  as  a  center,  a  circle  is  described  \\  ith  a  diameter  equal  to 

»  British  Med.  Jour.,  1912,  2,  1268. 

*  Early  Diagnosis  of  TuIktcIc,  London,  1914,  p.  25. 

»  Le  monde  m6dical,  1913,  22,  1121;  La  Clinique,  1913,  8,  437. 
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that  of  a  silver  dollar.  The  circumference  of  this  circle  forms  the 
boundary  of  the  "zone  of  alarm"  (Fig.  83).  When  heard  at  any  of 
these  points  during  ordinary  breathing,  and  repeatedly  found  on 
several  examinations,  not  decreasing  in  intensity  but  on  the  contrary 
becoming  more  and  more  pronounced,  rough  and  cog-\\heel  breathing 
are  good  signs  of  incipient  infiltration  of  an  apex,  provided  of  course, 
that  the  constitutional  symptoms  show  activity;  otherwise  they  may 
be  indications  of  old  and  cicatrized  lesions.  We  have  already  stated 
that  at  times  feeble  breath  sounds  are  found;  they  may  l)e  of  a  blow- 
ing or  even  of  a  bronchial  character,  and  some  crackling  may  be 
audible  at  the  end  of  inspiration. 


Fio.  83. — 1,  The  "alarm  «onc";  2,  the  space  Ixitween  the  spinous  processes  of  the 
seventh  cervical  and  first  dorsal  vertebne;  3,  the  tubercle  of  the  trapeiius. 


Rales  are  not  heard  at  all  over  really  incipient  lesions.  Occasionally 
some  sibilation  is  audible,  but  this  is  usually  transitory  and  disappears 
after  the  patient  takes  a  deep  breath.  At  most,  some  dry  crackling 
may  be  brought  out  when  the  patient  coughs  vigorously.  When  crepi- 
tant, and  especially  moist  subcrepitant,  rales  are  audible,  y.e  are  dealing 
with  an  extensive  lesion  of  some  duration. 

In  some  cases  we  hear  at  a  very  early  stage  during  expiration  a 
hemic  murmur  originating  in  the  subclavian  artery  and  ascribed  to 
kinking  of  that  vessel  by  the  tuberculous  infiltration,  or  by  shrinking 
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lung.    But  it  is  by  no  means  pathognomonic  of  phthisis  because  it  is 
heard  in  many  apparently  healthy  persons. 

The  whispered  voice  is  very  often  transmitted  more  or  less  clearly 
over  consolidated  areas  f o  lung  tissue,  and  when  heard  when  the  chest- 
piece  of  the  stethoscope  is  pressed  firmly  over  the  skin  of  the  chest,  it 
is  of  the  same  diagnostic  significance  as  impaired  resonance,  with 
which  it  usually  runs  parallel,  as  has  been  pointed  out  by  Sewall.^ 
But  it  must  be  emphasized  that  its  absence  does  not  exclude  a  tuber- 
culous lesion.  The  voice  sounds  are  transmitted  only  when  the  con- 
solidated tissue  is  located  superficially  or  subpleurally.  When  it  is 
centrally  located,  screened  by  air-filled  lung  tissue,  the  voice  sounds 
may  be  normal. 

To  be  of  diagnostic  significance  in  early  phthisis,  the  auscultatory 
signs  must  he  localized  over  one  apex,  circumscribed,  fixed  and  per- 
sistent  for  some  time,  and  not  influenced  by  cough  and  strong  respira- 
tory efforts,  excepting  clicks  and  rales  which  may  be  brought  out  by  cough. 
Evanescent  changes  in  resonance  and  breath  sounds  may  be  found 
in  many  apparently  healthy  persons.  It  is  for  this  reason  that  those 
who  attempt  to  make  a  final  diagnosis  of  incipient  phthisis  during  one 
examination  meet  with  so  many  failures. 

Elements  of  Diagnosis  of  Incipient  Phthisis.— Just  as  the  general 
and  constitutional  symptoms,  such  as  cough,  fever,  tachycardia,  ema- 
ciation, etc.,  are  insufiicient  to  decide  a  case  till  the  lesion  is  localized 
in  the  lung,  so  are  the  signs  obtained  by  physical  exploration  of  the 
chest  inadequate,  even  when  marked,  to  prove  that  we  are  dealing  with 
a  case  of  active  incipient  phthisis.  Only  the  combination  of  both 
groups  of  clinical  data  gives  solid  support  for  diagnostic  inferences.  A 
skilled  diagnostician  may  easily  diagnosticate  a  case  of  advanced 
phthisis  by  looking  at  the  pathognomonic  facies  of  the  patient,  from  the 
history  and  course  of  the  disease,  or  from  auscultatory  findings  alone, 
and  only  rarely  err.  But  in  incipient  phthisis  it  is  the  correlation  of 
all  available  clinical  data,  the  history,  the  symptomatology  and  course 
of  the  disease,  combined  with  the  findings  of  physical  exploration  of  the 
chest  and  bacteriological  as  well  as  roentgenological  data  that  can  he 
expected  to  clinch  the  diagnosis. 

The  signs  enumerated  above — defective  resonance,  narrowing  of  the 
resonant  areas  over  one  apex,  feeble,  rough,  granular  or  cog-wheel 
breathing,  or  even  rales,  may  each  be  found  in  persons  of  excellent 
health,  at  least  such  as  are  not  actively  tuberculous.  This  is  because 
old  and  healed  lesions,  tuberculous  and  others,  leave  traces  behind 
them  which  alter  permanently  the  air  content  of  the  pulmonary  par- 
enchyma and  diagnostic  methods  in  vogue  disclose  these  conditions. 

Sources  of  Eirors.— I  am  not  prepared  to  state  that  the  proportion 
of  diagnostic  errors  made  w  hile  attempting  to  recognize  phthisis  in  its 
very  incipiency  is  greater  than  in  other  diseases;  in  fact,  I  am  convinced 

»  Jour.  Am.  Med.  Assn..  1913.  W,  2027. 
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that  it  is  not.  But  in  ])htliisis,  owing  to  its  great  prevalenct*  aixl  its 
social  and  rroniJinie  aspects,  as  well  as  its  insidious  onset,  the  oppnr- 
t unities  for  making  mistakes  are  innnense*  It  is  for  this  reason  that 
the  soiirees  of  error  must  he  emphasized. 

Hias  is  more  often  a  source  of  error  in  plithisis  than  in  any  other 
disease.  Especially  is  this  the  ease  when  there  is  a  liistory  of  exposure 
to  infection.  To  my  mind  tliis  is  one  of  the  greatest  fallacies  we  have 
to  coiK?  with.  It  imist  ahvays  he  remcmlHTed  tltat  in  large  inchjstrial 
*'itics  e\Try*uie  is  cx])osed  to  infection  and  is,  in  fact,  infected  witli 
tnl>ercle  haeilli  before  Ite  passes  his  fifteenth  year.  (>ii  the  otJicr 
hand,  marital  phthisis  is  less  frt^jnent  than  would  be  expected  if  every 
adult  exposed  to  tul)ereulf>sis  ^^ollid  invarial>ly  or  in  most  eases  liecome 
(jhthisicaL  Kxcepting  m  ytjung  clnMreu  a  case  must  therefore  he 
judged  on  its  clinical  manifestations  aiu!  not  on  tlie  fact  that  the 
patient  came  into  contact  with  a  consumptive. 

Tubercle  Bacilli.  —  The  tHaffna'th  of  phthmjf  u  clinched  hy  tkr  finding 
of  fiiiwrrlr  haciili  ifi  f  Ar  .sputum,  hut  the  dhease  is  not  at  all  cjchtded  hf/ 
nrffaiuT  lmfifTitflt>fjiral  findiug,H.  1  iifortunately,  too  many  wait  rather 
long  for  the  haeilli,  thus  losing  valuable  time  \\lycli  often  cannot 
Iw  reclaime<l  by  any  known  means.  Phtliisis  begins  as  an  infiltra- 
tion, and  only  when  softening  has  taken  place  aral  the  products  of 
tissue  disintegration  are  eliminated  through  a  I>rouchus  can  tul*erc!e 
haeilli  Iw  fmuid  in  the  sputiun.  Under  the  circmnstances,  w<fi(in(j 
for  iubenie  bacdii  U)  make  their  appearance  in  the  sputum  is  jnttt  as 
hazardous  an  waiting  for  pttsi  io  make  if^  appearance  fhnntffh  a  fiHnla 
or  sinus  before  making  a  diagnosis  of  a  tuberculous  johtt. 

In  very  rare  instances  there  are  ernjrs  of  quite  a  diiyerent  raiture. 
Tubercle  bacilli  may  be  found  in  the  sjndum  (f  persons  who  are  not 
aetireiy  tuberculous.  Of  course,  from  the  practical  stan<lpoint  tul>erele 
bacilli  in  sputmn  are  an  intiicaticai  that  they  are  in  all  probability 
derived  from  a  tnbercuhais  lesiiai  in  the  hmer  res]>iratory  tract.  But 
iti  New  \'i)rk  City  we  njeet  with  luimcrous  |>ersons  wht»  have  reports 
fn»ni  some  private,  as  well  as  from  the  municipal  laboratory »  stating 
that  the  sputum  of  the  bearer  had  bet^n  examined  and  f*»und  to  cmju- 
tain  lulKTcle  bacilli.  Vet,  witluait  any  treatment  or  s]5ecial  care,  they 
have  kept  at  wtirk  for  years  and  felt  well.  Inrleed,  many  cases  are 
admitted  to  sauatoriums  solely  on  the  strength  of  positive  s|>utum 
findings,  io  hv  declared  n*>n-tuberculous  after  careful  observation. 

The  reasons  f()r  this  anf*maly  are  to  be  sought  for  in  several  facets 
which  have  not  bin^n  emphasized  as  strongly  as  tliey  ileserve.  I  have 
no  doubt  that  in  busy  laboratories  mistakes  are  liable  to  hap|>en  in 
handling  the  sputum  bottles,  in  numbering  the  slides,  or  while  enter- 
ing the  lindings  in  the  reports.  In  banks,  where  the  clerks  are  just  as 
careful  as  laboratory  wtjrkers,  niistakcs  oecur  at  times.  Evefi  cim- 
ceding  that  tlie  nurnfjer  of  such  uiistakes  is  comparatively  negligible, 
in  the  individual  case  it  may  count  very  much. 

We  liave  already  spoken  of  the  acid-fast  rods  which  simulate  tubercle 


INCIPIENT  PHTHISIS  383 

bacilli  and  which  are  found  in  butter,  and  milk,  on  graminacea,  in  the 
soil,  m  dung  and  manure,  and  even  in  tap  water  supplied  through  metal 
pipes.  These  bacilli  are  dead,  or  non-pathogenic  to  guinea-pigs,  but 
they  give  the  usual  staining  reactions.  Then  we  may  have  the  smegma 
bacilli  which  have  been  mistaken  for  tubercle  bacilli  and  thus  have 
led  to  erroneous  diagnosis  and  extirpation  of  healthy  kidneys.  There 
are  also  the  acid-fast  lepra  bacilli,  the  microorganisms  which  greatly 
resemble  them  and  are  found  in  the  secretion  of  the  mucous  membrane 
of  the  nose,  also  the  acid-fast  rods  found  in  the  saliva  and  the  secretions 
in  cases  of  bronchitis  and  pulmonary  gangrene.  L.  Napoleon  Boston^ 
found  acid-fast  bacilli  in  patients  suffering  from  acute  colds  and 
influenza,  and  disappearing  during  convalescence.  But  most  of  these 
microorganisms  are  difficult  to  differentiate  from  tubercle  bacilli 
microscopically,  through  cultiu-e  and  animal  inoculation. 

It  has  recently  been  found  that  the  spores  of  lycopodium  are  acid- 
fast,  so  that  persons  taking  pills  covered  by  that  substance  may  impart 
some  of  it  to  the  sputum  and  thus  lead  to  error. 

There  is  a  possibility  that  the  acid-fast  rods  or  specks  found  in  the 
sputum  may  not  have  been  there  before  it  left  the  bronchial  tubes  and 
trachea,  but  got  into  the  sputum  while  it  was  passing  through  the 
pharynx,  mouth  or  lips,  especially  in  persons  living  in  houses  inhabited 
by  careless  consumptives.  I  have  repeatedly  observed  this  to  be  a 
fact  in  consorts  of  tuberculous  patients.  Tubercle  bacilli  are  found  in 
the  sputum — usually  saliva — ^but  they  keep  up  in  good  health.  It  is 
also  important  to  mention  that  ordinary  smear  preparations  are  less 
likely  to  lead  to  errors  of  this  sort  than  the  antiformin  method. 

To  be  sure,  the  most  reliable  sign  of  phthisis  is  tubercle  bacilli  in 
the  sputum,  and  I  do  not  at  all  intend  to  underestimate  its  far-reach- 
ing significance.  Statistically,  the  chances  of  error  are  undoubtedly 
insignificant,  and  a  laboratory  may  be  proud  that  among  several 
thousands  of  specimens  only  half  a  dozen  mistakes  have  been  made. 
But  the  practising  physician  does  not  treat  his  patient  statistically. 
In  the  individual  case  it  is  well  to  bear  in  mind  the  possibility  of  errors 
of  this  kind,  especially  in  cases  in  which  the  disease  does  not  pursue 
the  course  expected  in  some  form  of  phthisis. 

Roentgenography.— From  the  facts  presented  in  Chapter  XVII  it  is 
dear  that  roentgenography  is  of  but  little  value  in  the  diagnosis  of 
truly  incipient  lesions  in  the  lungs.  Infiltrations,  even  when  extensive, 
do  not  cast  any  characteristic  shadows  on  the  plate;  the  slight  opacities 
they  do  produce  are  insufficient  in  themselves  to  clinch  a  diagnosis,  or 
even  to  localize  the  active  lesion,  considering  that  there  is  hardly  a 
chest  in  which  opacities  of  various  kinds,  engendered  by  a  multiplicity 
of  causes,  may  not  be  seen.  When  the  apical  opacities  are  distinct  the 
case  is  no  more  "incipient,''  because  they  represent  either  caseated 
areas  of  lung  tissue  or,  more  commonly,  fibrosis  and  calcification  of 

»  Interstate  Med.  Jour..  1914.21,330. 
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pulmonary  parenchyma  and  glands.  But  these  processes,  fibrosis 
and  calcification,  are  indications  of  healing  and  may  not  at  all  be 
the  cause  of  the  symptoms.  Peribronchial  tuberculosis,  which  some 
roentgenographers  describe  in  great  detail,  usually  represents  glandular 
fibrosis,  calcification,  etc.,  and  bloodvessels,  bronchi,  and  other  struc- 
tures superimposed  and  crossing  each  other  in  the  region  of  the  hilimi. 
While  some  of  these  opacities  undoubtedly  represent  tuberculous 
changes,  these  lesions  are  healed,  as  a  rule.  It  is  conunonly  the 
parenchymatous  lesion  in  the  apex  which  gives  trouble  in  really 
incipient  cases,  and  these  we  should  like  to  detect  as  early  as  possible, 
but  they  permit  the  rays  to  pass  unhindered.  For  these  reasons  we 
find  that  the  lesion,  easily  localized  by  one  well  versed  in  physical 
diagnosis,  is  not  detected  by  those  who  rely  solely  on  roentgen  findings. 

These  sad  disappointments  have  led  many  clinicians  of  late  to  rely 
on  the  clinical  aspects  of  the  case,  physical  exploration  of  the  chest,  the 
history  and  symptomatology,  etc.,  in  their  efforts  at  detecting  tuber- 
culosis as  early  as  possible.  It  has  been  our  rule  never  to  make  a 
diagnosis  of  incipient  tuberculosis  merely  because  there  are  positive 
roentgen  findings  when  the  constitutional  symptoms  are  not  in  agree- 
ment. Conversely,  when  the  constitutional  symptoms  are  clear  cut, 
and  physical  exploration  of  the  chest  points  to  a  lesion  in  an  apex, 
the  diagnosis  is  unhesitatingly  made  even  though  the  roentgen  find- 
ings are  negative,  which  is  very  often  the  case  in  instances  with 
positive  sputum.  Exceptions  are  cases  giving  a  history  of  several 
attacks  of  abortive  tuberculosis,  which  may  or  may  not  have  been  diag- 
nosed at  the  time  of  their  occurrence,  and  these  attacks  have  left  traces 
behind  which  reveal  themselves  on  the  plate. 

Serious  errors  are  at  times  conunitted  by  those  who  rely  solely  on 
roentgen  findings.  A  patient  with  sclerosis  of  the  apex  which  is 
perfectly  healed  acquires  some  mild  ailment  which  is  characterized 
by  cough,  fever,  etc.,  is  sent  to  a  radiographer  who  pronounces  him 
tuberculous,  and  appropriate  costly  and  prolonged  treatment  is 
instituted.  Therapeutic  pneumothorax  is  induced  in  the  side  of  the 
chest  where  the  opacities  on  the  plate  are  more  extensive  and  pro- 
nounced. But  these  opacities  represent  healed  lesions,  while  the  slight 
roentgen  changes  in  the  opposite  side  really  represent  the  active  and 
progressive  lesion.    The  results  in  such  cases  are  often  disastrous. 

For  these  reasons  no  diagnosis  should  be  made  of  incipient  phthisis 
relying  solely  cm  the  roentgen  findings.  Clinical  observation  should 
be  given  more  attention  if  we  are  to  avoid  errors  of  omission  or  com- 
mission. 

The  Tuberculin  Tests.— The  changed  reactivity  to  tuberculin  which 
is  observed  in  organisms  infected  \\ith  tubercle  bacilli,  manifesting 
itself  mainly  by  hypersensitiveness  to  that  agent,  has  been  applied 
in  the  diagnosis  of  doubtful  cases,  especially  in  sanatoriums.  When  first 
introduced  it  w  as  heralded  as  specific  and  it  was  asserted  that  finally 
a  positive  and  uncontrovertible  test  had  been  found  which  decides 
whether  or  not  an  individual  is  suffering  from  active  tuberculosis. 
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For  diagnostic  purposes,  tuberculin  is  ai>plie(l  in  various  ways.     It 

,  introduced  directly  into  the  cireulatiou  hy  thesubcutaiienus  uieHiod; 

finto  the  lymph  spaces  by  the  cutaneous  method,  or  applied  to  mucous 

membranes  for  normal  absorption  by  the  conjonetival  method.    It 

has  thus  been  applied  to  the  skin,  mucous  membrane,  and  subeuta- 

neousJy.    The  suljeiitaneoos  application  produces  general  and  consti- 

itutional  symptoms  of  tulierculin  intoxication,  while  the  others,  as  a 

jrule,  product*  local  ett'ects. 

Clinically  the  following  reactions  are  evoked   by  the  tuberculin 
rtest. 

1,  A  generol  reaction,  manifesting  itself  after  the  subcutaneous  injec- 
[tion  of  tubercuhn  by  fever,  chilliness,  malaise,  headache,  backache,  etc. 


1 


w 
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Fia.  K4v^ThL"  appli<?ution  of  thi*  uui&iieoua  tuljcrcuUn  tost. 


2,  A  focal  reaction,  consisting  in  congestive  and  inflammatory 
phenomena  in  the  neighlwrhood  of  the  tuberculous  lesion. 

3.  Local  rcaciiofhH,  h^'pcrcuiia  and  inflaminator>'  ]>henomena  at  the 
site  of  the  tuberculin  ai>plication.  Of  these  there  are:  (a)  The 
cutaneous  reaction  nf  von  Firquet  and  several  of  its  modifications;  {b) 
mucous  meml>rane  reactions,  such  as  the  ophthalnn>reaetion  of  Cal- 

Lflaette  and  WollT-Eisner,  etc,  and  many  others  which  have  been  dis- 

fisarded  for  vali^l  reasons. 

The  Cutaneous  Tuberculin  Test— This  is  the  simplest  anri  unquestion- 
ably the  harmless  method  of  applicati<m  of  tuberculin  for  diagnostic 
purposes.  It  is  usually  perfurmefl  on  the  inner  surface  of  the  fore- 
arm, tliough  any  part  of  the  lK)dy  may  do;  but  it  appears  that  the 
skin  of  the  trunk  is  not  so  sensitive  as  that  of  the  forearm  and  thigh. 
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The  skin  is  cleaned  with  alcohol  or  ether  and  a  drop  of  pure  tuhereuHn 

is  applied,  A  siiital>Ie  instrument  is  then  used  to  make  two  abrasions, 
one  HlK>ut  two  inehes  away  froio  the  spot  where  tlie  tnljereulin  has 
heen  ay>phed,  and  the  other  over  the  tnhereuh'n.  The  instrument 
devised  by  von  Pirquet  may  be  used.  It  eonsists  of  a  heavv  handle 
with  a  spatle-hke  platimmi  enri  which  is  more  or  less  sharp  and  used 
for  the  |>nrpose  of  scratching  or  ht^ring  a  cuji-like  depression  in  tite 
skin.  It  is  important  that  bleetlin^  should  not  ij€  eaused,  but  only 
the  superficial  layer  of  the  skin  is  scraped  away»  so  as  to  open  the 
lynij>h  spaces  and  tinis  favor  absorption  of  the  tuberculin.  A  needle 
mav'  [je  used  for  the  purpose  or  even  the  point  of  a  scidpet,  niakinj^  uuc 
or  two  parallel  incisions  through  the  snj>erficial  layer  of  the  skin.  I 
have  found  it  just  as  eifeetive  to  make  the  al*ras!on  first  ami  then 
apply  the  tuberculin  with  a  toothpick,  rubbing  it  vigorously.  After 
five  minutes  the  excess  of  tubercnlin  is  wiped  awiiy  with  some  cotton 
anrl  tlie  patient  allowed  to  go  without  any  dressing. 

If  the  test  turns  out  negative,  it  will  be  st^en  that  twenty-four  htairs 
later  the  two  abrasirjns  either  heal  in  the  same  manner,  or  when  a 
scab  is  formed  it  is  of  tlie  same  af>pearance  on  both  abrasions.  When 
positive^  the  control  appears  healed,  or  sliowing  a  slight  scab,  while 
the  abrasion  to  which  tuberculin  has  been  applied  shows  an  iiiHam- 
matory  infiltration  manifesting  itself  as  a  slightly  elevatefl,  reri  papule* 
This  reaction  usually  appears  twelve  to  twenty-four  hours  after  the 
ajii^lieation  of  the  tuberculin;  on  rare  occasions  it  is  prt^niatnre,  np|M?ar- 
ing  within  four  to  six  hours,  and  may  disapj)ear  so4>n,  or  renuiin  for 
days;  or  it  may  I  e  late  in  appearing;  even  a  delay  of  a  week  has  lieen 
observed  in  rare  cases. 

The  reaction  may  be  slight,  showing  some  redness  with  infiltration, 
or  a  m*»rc  extensive  area  of  redness  w  ith  an  apjireciably  raised  jjajnile. 
In  some  cases  the  red  area  is  very  extensive,  simulating  erysipelas,  and 
the  papule  is  very  elev<ited.  Quite  often  the  first  test  result.s  in  a 
negative  outcome,  but  a  seconti  application,  about  a  week  later,  gives 
positive  results.  It  is  therefore  advisable  to  repeat  the  test  two  (*r 
three  times  before  pronouncing  it  nncHpiivocally  negative* 

These  **seci»ndary'*  reactions  {ire  usually  very  intense,  nlth<iugli  the 
first  application  was  negative.  It  has  also  l)€*en  noted  that  the  tuber- 
culin sensitiveness  is  often  increaseil  by  a  second  or  third  inoculation 
and  the  area  at  which  the  first  inoculation  was  made  also  reacts. 
Attempts  to  utilize  these  facts  for  diagnostic  purposes  have  not  been 
encouraging, 

Sipuficance  of  the  CutaEeous  Tuberculin  Eeactiou.  — dinical  ex}^^ri* 
enee  has  show  n  conclusively  that  jTcrsons  who  have  at  any  time  i>een 
infected  with  tul)ercle  bacilli  react  to  the  cutaneous  tuberculin  test; 
exp>erimenta!  investigations  have  confirmed  it.  It  is  innuaterial 
whether  the  infection  is  followed  by  clinical  manifestations  of  disease 
or  not:  whether  the  tuberculous  lesion  is  active  or  tjuiescent,  the  result 
is  the  same.    It  appears  to  me,  however,  that  we  do  not  have  sufficient 
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evidence  for  a  conclusion  as  to  the  question  how  long  after  a  lesion 
has  healed  does  the  skin  remain  sensitive  to  tuberculin.  Assuming 
that  no  tuberculous  lesion  ever  heals  perfectly,  \v'hich  has  not  yet  been 
proved,  we  accept  that  even  clinically  healed  lesions  act  in  this  way. 

Newborn  infants  never  react  to  tuberculin,  but  when  living  in 
tubercle-laden  surroundings  they  soon  show  the  hypersensitiveness, 
as  was  already  shown  (page  70).  Inasmuch  as  over  90  per  cent  of 
humanity  have  been  infected  before  reaching  the  twentieth  year  of 
life,  we  find  that  many  show  positive  reactions  to  tuberculin. 

It  is  thus  clear  that  for  clinical  purposes,  when  we  look  for  evidences 
of  active  phthisiSy  this  test  is  of  little  value,  because  it  shows  not  only 
those  who  suffer  from  active  tuberculous,  but  also  such  as  have  latent  or 
healed  lesions.  Moreover,  it  is  often  negative  in  rapidly  progressing  pul- 
monary tuberculosis,  in  tuberculous  meningitis,  in  acute  miliary  tuber- 
culosis and  also  in  the  terminal  stages  of  chronic  phthisis,  when  the 
formation  of  antibodies  is  slackened  or  abolished.  It  has  also  been 
found  negative  in  the  presence  of  other  infectious  diseases,  like  measles, 
scarlet  fever,  diphtheria,  influenza,  etc.,  in  some  cases  of  pneumonia, 
and  often  during  pregnancy.  In  a  certain  number  of  cases  of  un- 
doubted phthisis  the  cutaneous  reaction  was  found  negative  without 
any  assignable  reason;  von  Pirquet  estimated  it  at  from  2  to  4  per  cent, 
but  in  my  experience  it  is  more  than  double  that  proportion. 

After  many  years  of  experience  with  this  test  it  was  concluded  by 
most  authors  that  a  positive  cutaneous  reaction  is  of  clinical  value 
only  in  children,  and  that  the  younger  the  child,  the  more  its  clinical 
significance.  But  from  more  extensive  experience  it  appears  that  it 
is  also  unreliable  in  children.  From  personal  experience  I  am  inclined 
to  the  conclusion  that  children  between  three  and  fifteen  years  of  age 
with  a  positive  tuberculin  reaction  are  not  necessarily  doomed  to  develop 
active  phthisis',  I  have  even  observed  many  infants  under  two  years  of 
age  grow  into  healthy  children  in  spite  of  the  positive  outcome  of  the 
test,  and  the  statement  of  some  authors  to  the  effect  that  an  infant 
under  one  year  showing  a  positive  cutaneous  reaction  will  not  survive 
a  year  is  negatived  by  the  many  infants  1  observed  and  reported 
elseuhere,^  who  have  thrived  despite  the  fact  that  during  the  first  six 
months  of  their  life  the  reaction  was  positive. 

Specificity  of  the  Test.— It  appears  that  from  the  scientific  stand- 
point the  specificity  of  the  test  has  not  been  proved  to  the  satisfaction  of 
all,  as  has  already  been  shown.  Autopsy  findings  by  Ganghofner, 
Radziejewski,  Behrend,  Bruckner,  Reiischel,  and  many  others  show 
that  there  are  cases  in  which  the  test  was  positive,  yet  no  tuberculous 
lesions  were  found  at  the  autopsy,  and  the  reverse.  Experimentally 
the  evidence  is  in  the  same  direction  (see  p.  38). 

It  has  also  been  found  that  tuberculin  is  not  the  only  substance 
capable  of  producing  a  positive  skin  reaction  in  tuberculous  indi- 

>  See  A  Study  of  the  Child  in  the  Tuberculous  Milieu,  Arch,  of  Pediat.,  1914,  31, 
96.  197;  1915,  32,  20. 
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viduals,  but  that  other  toxins  when  inoculated  into  the  skin  often  pro- 
duce changes  which  are  akin  to  the  tnljerciilin  reaction.  Ilf*lly^  frmnd 
tluit  the  skin  reacted  when  inoculated  with  the  toxins  of  dysentery, 
typhoid,  paratyphoid,  pyoeyaneu8»  cholera,  etc.  Just  as  with  tuher- 
cuhn,  these  toxins  were  always  negative  in  very  youn^  infants,  and  in 
children  suflering  from  acaite  infections  diseases,  as  scarlet  fever, 
measles,  etc,  bectJining  positive  during  convalescence.  The  e**ntroIs, 
performed  with  carbol-glyecrin,  were  always  negative.  In  short,  these 
non-tulKTculous  toxins  showed  all  the  characteristics  of  tulxrculin 
when  inoculated  into  the  human  skin.  That  any  or  all  of  these  toxins 
acted  in  a  specific  manner  may  f>e  ruled  out  because,  with  the  excep- 
tion of  tuberculosis,  the  individuals  tested  never suHered  from  tyfihoid, 
paratyphoid,  cholera*  diphtheria  or  pyocyaneous  sepsis,  Tenzer-  ob- 
tained skin  reactions  indistinguishable  from  those  of  the  von  Pirquet 
test  with  cholera  vaccine  an(t  with  a  mixture  of  peptoalbumoses,  in 
persons  in  whc^m  the  tuberculin  test  was  positive. 

From  these  experiments,  as  well  as  from  those  |^»erft*rmefl  by  S<irgt»/ 
it  appears  that  tul>ereulous  intlividuals  react  with  a  specific  intensity 
to  tuhereulin  and  to  other  toxins,  thus  indicating  that  it  is  mainly  due 
to  hy|>erseTisitiveness  of  the  skin.  The  assumption  that  the  skin  of 
the  tuberculous  is  entlowcd  with  a  specific  allergy  to  tul>erculin  alone 
is  thereliy  disprovtMl.  The  ailerg>^  is  evidently  a  cutjuieous  hypersen* 
sitiveness  to  the  action  of  toxins  in  generaL  Hamburger/  cnie  of  the 
most  authoritative  cliamj>ions  of  the  siR^citicity  of  the  tulaTculin 
test,  after  inoculating  tubercuhnis  patients  with  suV>stances  similar  to 
those  with  which  tulierculin  is  i)repared  (glycerin,  iNiuillon,  extractives, 
salts,  etc.),  l>ecame  convinced  tliat  the  t  utiuuMais  reaction  is  due  more 
to  the  latter  substances  than  t**  the  tulierculin*  which  acts  merely  as  a 
skin  irritant. 

We  are  thereft)re  justified  in  conchaliiig  that  we  are  far  fnnn  having 
sullicient  and  satisfactory  information  to  sf)eak  with  certainty  almut 
the  cutaneous  tulierculin  test  and  its  underlying  causes^  and  from  the 
theoretical  standpoint  its  specificity  has  not  btvn  proved  conclusively. 

However,  for  demographers  the  test  is  impnrtant  in  showing  the 
uide  (hsseniination  of  tnbercufous  infection  among  (ivili'/ed  humanity, 
though  the  same  results  cuuld  be  also  obtained  with  substances  other 
than  tul>erculin.  In  children  it  shows  whether  they  have  been  infecied 
with  tuberculosis,  and  in  IftfafitA  it  even  points  to  aciim^  tiiberculo9w; 
hut  ift  fuintlH  it  ijt  of  no  efitiicnl  volne  ot  nil* 

The  various  modifications  of  the  cutaneous  tuberculin  tests  are  not 
superior  to  the  von  l*irquet  niethiMl.  The  Moro  test,  consisting  in  rub- 
bing tulierculin  <nntment  into  the  skin,  is  of  less  value  than  the  one 
descril>ed  above.     The  percutaneous,  the  quantitative  cutaneous  test, 


I  MQiiehen.  med.  WVhns^-hr,,   1^11,  68,   1285. 
»  Monatschr.  f.  Kiiidfrhtilk-.  1911.  10,  VAX, 
»  Deutsch,   mcd,   Wchiuichr.,    1»11.   37,    1D15, 
*  Die  Tutn'rkuIoBe  dee  Kiudc^iili^r.  p.  37. 
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etc.,  offer  no  advantages  over  the  von  Pirquet  test,  which  is  after  all 
the  simplest  and  most  reliable. 

The  ConJimctiTal  ReactUm.— The  conjunctival  reaction,  invented  by 
Calmette  and  Wolff-Eisner,  is  made  by  instilling  into  the  conjunctiva, 
with  an  ordinary  eye-dropper,  one  drop  of  a  1  per  cent  solution  of 
tuberculin.  The  reaction  appears  within  twelve  hours  and  reaches 
its  optimum  in  twenty-four  hours,  producing  redness  of  the  conjunctiva, 
and  when  the  reaction  is  intense,  the  redness  is  more  pronounced  and 
there  is  also  injection  of  the  vessels  of  the  eyeball  and  more  or  less 
well-marked  secretion  of  mucus.  It  may  last  for  two  or  three  days. 
Of  course,  in  estimating  the  effects  of  the  tuberculin,  comparison  is 
made  with  the  other  eye. 

Among  clinically  non-tuberculous  persons,  from  10  to  25  per  cent 
react,  while  among  those  who  are  evidently  tuberculous,  between  50 
and  75  per  cent  show  a  reaction  with  this  test.  It  has  been  practically 
discarded  of  late  because  in  many  cases  quite  troublesome  inflamma- 
tory phenomena  appeared  in  the  tested  eye.  In  one  of  my  cases  the 
inflammation  was  so  severe,  persisting  for  three  months,  that  I  have 
ever  since  hesitated  in  applying  it.  Bandelier  and  Ropke  state  that 
experiments  on  animals  have  shown  that  this  test  is  unreliable  in  cases 
of  human  phthisis,  since  the  reaction  may  be  negative  in  spite  of  the 
presence  of  active  tuberculosis  unless  10  per  cent  solution  of  tuberculin 
is  used,  and  this  should  not  be  done  when  dealing  with  human  eyes. 

The  Snbcataneoiis  Tuberculin  Test.— This  is  the  test  preferred  by 
most  of  those  who  have  confidence  in  the  diagnostic  value  of  tuber- 
culin in  doubtful  cases.  It  is  claimed  that  it  is  not  only  reliable  in 
deciding  whether  the  patient  has  ever  been  infected  with  tubercle 
bacilli,  but  also  in  showing  whether  the  disease  is  active  and  that  in 
many  cases  it  even  shows  the  area  involved  at  the  time  the  test  is 
made  by  the  so-called  "focal  reaction." 

Of  the  various  ways  in  which  it  is  performed,  the  following  is  the 
simplest  and  gives  the  same  results  as  any  that  has  been  devised: 

For  twenty-four  hours  the  temperature  of  the  patient  is  taken  every 
three  hours  and  carefully  recorded.  Inquiries  are  made  as  to  the 
subjective  symptoms,  especially  pains  in  the  chest,  headache,  cough, 
expectoration,  etc.  An  injection  of  0.1  mg.  of  tuberculin  is  then  made 
subcutaneously  in  the  region  of  the  back  below  the  angle  of  the  scapula 
or  any  other  place.  Of  course,  all  antiseptic  precautions  are  to  be 
rigidly  observed  and  the  skin  washed  with  alcohol  or  ether.  In  case 
no  reaction  appears  within  forty-eight  hours,  a  second  injection  is 
made  with  the  same  amount  of  tuberculin,  while  some  increase  it  to 
1  mg.  This  dose  is  again  increased  in  case  no  reaction  follows  to  5 
mg.  and  even  to  10  mg.  in  case  the  test  proves  negative  and  a  fourth 
injection  is  given.    Of  course,  in  children  smaller  doses  are  used. 

The  Reaction.— Usually  between  ten  to  twelve  hours,  rarely  between 
six  to  eight  hours,  in  case  the  reaction  is  positive,  constitutional,  local, 
and  focal  symptoms  make  their  appearance.    Some  say  that  it  may 
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be  delayed  as  long  as  f*>rty-c}ight  to  seventy-two  hours,  but  tliis  must 
l>e  very  rare;  I  have  never  enc^ountered  it.  Of  the  ecHistitutional 
symptoms,  fever  is  the  most  eonstaut  and  rehable.  The  tem]>erature 
begins  to  rise  six  to  tv^elve  hours  after  the  injection,  reaehiiig  HH)°  to 
102^  F.,  ami  in  those  showing  a  severe  reaction,  it  may  even  go  up  to 
104°  F.,  and  I  have  seen  several  cases  in  which  it  was  higher*  There 
are  usually  constitutional  symptoms  of  hyperthermia — headache,  back- 
aclie,  i>aiiis  in  the  jointSp  weakness,  malaise  and,  in  some  eases,  nausea 
and  vtmiitiog.  Rarely  the  prostration  is  very  pronounced,  while  in 
others  it  may  be  slight,  or  even  absent,  irres})eeti\e  of  the  degree  of 
fever.  These  symptoms  usually  subside  within  twenty-four  to  forty- 
eight  hours  anri  tjniy  rarely  last  longer. 

At  the  site  of  tlu»  injection  the  local  reaction  manifests  itself  in  ten- 
derness or  even  pain,  redness,  an*!  swelling,  which  mtiy  be  small — f>nly 
alx*ut  I  cm. — Ijut  in  some  cases  the  infiltratiim  is  as  large  as  a  hen*s 
egg.  LyiTiphangitis  and  enlargement  of  the  regional  lymphatic  glands 
may  m-cur. 

The  so-called  **  focal  reuctioif  is  very  rarely  oliservcd  m  phthisis. 
It  is  said  to  consist  in  congestion  of  the  lesion  jn  the  lung,  an  increase 
in  number  and  consonance  of  the  rales,,  a  change  in  the  breath  sounds 
and  extension  of  the  dull  areas,  accompam'ed  by  an  increase  in  the 
cough  an*l  expeetorati*aK  Tubercle  bacilli  hitherto  absent  from  the 
s|)utum  may  tmw  be  found.  My  own  experience  leads  me  to  the  con- 
vieti<m  that  this  focal  reaction  is  very  unreliabie.  It  occurs  but  rarely, 
and  when  we  recall  that  in  phthisis  the  physical  signs  change  so  often, 
and  that  a  skilful  clinician  (»ne  day  finds  signs  in  one  side  and  the  next 
day  in  another  withtait  tuberculin  injections,  we  may  always  susjKM't 
that  the  fo<"al  reaction  is  not  necessarily  a  result  of  the  tuberculin 
injection;  at  least  its  inconstancy  should  lead  us  to  this  conclusion. 

Clinical  Value  of  the  Test.  —The  object  of  the  test  is  to  clear  up  doubt- 
ful eases  in  which  there  are  symptoms  and  signs  pt>intifig  to  active 
phthisis  Init  which  are  not  convincing  to  clinch  the  diagnosis.  In  such 
ciiscs  the  advoeat(*s  of  the  test  claim  that  a  positive  reaction  decides 
in  favor  of  active  disease,  while  a  negative  outcome  decisively  excludes 
It,     It  has  been  used  mostly  in  sanatoriums  for  these  purposes. 

Careful  analysis  of  the  conditions  under  which  this  test  is  negative 
or  positive  shows  that  it  is  hardly  of  greater  reliability  than  the  cuta- 
neous or  conjunctival  test.  Investigations  by  Franz/  liannnan  and 
Wolman,-  Beck,^  and  many  others  show  that  it  may  *>e  positive  in 
healthy  persons  who  do  not  develop  phthisis  subsec|uently.  The 
expcrierur  of  all  whii  have  aiijvlicd  this  test  to  large  numlwrs  of  artuall>" 
or  apparently  non-tul)errulous  individuals  is  the  same  as  ttiat  of  Franz, 
Hauunan  and  Woliiian,  Heck,  etc.     It  ijf  aUrayH  found  thai  between  4(* 


»  Wi<?n.  klin.  WdinacKr,,  1909.  32,  991, 

*  Tuberoiiliti  in  DiUkKiioais  and  Trcntmcut,  New  Vf>rk,  1912. 

>  Dcutidi.  med.  Wchoflcbr.,  1899,  26,  137. 
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and  60  i*er  cent  of  humaRiiy  react  to  the  auhcufaneous  iuhermdiu  tffii\ 
pronding  It  iJt  repeated  with  a.sevnding  doaea  three  or  four  timeji. 

Specificity  of  the  Test.  — We  lutve  alreariy  nieiitioiied  that  many  noii- 
tuberailoiis  sylistarires  have  a  toxic  action  uii  tlie  organism  infected 
with  tiibercte  haeilli.  Thus,  acconling  to  experinients  by  Mcttctal,* 
Preisich  and  Hciin.-  Petruschky/  and  many  (itliers,  nncleins^  blnod- 
serom,  testicular  extract  from  healthy  aniniab,  culture-free  bouillon, 
and  uther  foreign  albumoses,  when  injected  into  tuberculous  persons, 
may  |jrovt)kc  react ious  not  unlike  the  genera!  reaction  of  tubercuhn. 
More  recently  tlie  parenteral  iiijectitJii  af  milk  has  been  Unuul  to 
pnMluce  a  reaction  which  cat  nit  it  he  <listinguished  from  that  producei! 
by  tuberculin.  It  appears  that  the  tuberculin  reaction  is  part  and 
parcel  of  the  h^^^jersensitiveness  of  the  infected  organism  to  foreign 
proteins  of  any  kind,  tuberculous  and  non-tuberculous  (see  p.  »iS), 

Diagnostic  Value. -CtJiisidering  that  the  subcutaneous  tuberculin 
test  (iiscit^scs  latent  infectiiin,  as  well  as  active  tuberculous  disease, 
its  cJiagnt»stic  value  is  limited,  Ijearing  in  inhal  that  over  tH)  per  cent 
of  humanity  have  been  infecteil  at  some  periotl  of  their  lives.  Wfiat 
we  look  for  is  active  disease  and  a  hen  the  test  also  shows  those  \\]m  are 
not  pht)iisical,  its  value  in  diagnosis  is  limittHj  indeed. 

"A  positive  tuberculin  reaction/'  say  Hamuian  and  Wolnian,  '"is 
merely  confirmatory  evidence  and  never  decides  with  certainty  an 
otherwise  doubtful  diagnosis.  Indeed  we  fee!  that  cautiim  is  ilecidedly 
in  place  not  to  lay  too  much  emphasis  upon  a  fiositive  reaction,  for  if 
a  patient  is  sutfering  from  symptouis  which  may  he  accounte<l  fur  by 
a  number  of  dift'erent  conditions,  and  by  applying  the  test  we  mUuh 
such  uncertainty,  a  positive  react itm  does  not  im|xd  the  conclusion 
that  these  sympt<nns  are  due  to  tuberculosis.  If  such  a  large  ]>crcent- 
age  of  healthy  individuals  harbor  cliuically  unimpi^rtaut  tui>erculinis 
lesions,  a  certain  proportion  of  those  suspected  (jf  having  tuberculosis 
must  likewise  harbor  them,  though  the  symptoms  that  attract  our 
attention  may  be  due  to  some  other  disease/'  With  this  view  the 
present  writer  agrees  entirely.  Ilmv  far  the  tulierculin  test  has  been 
discarded  as  a  diagnostic  agent  is  seen  fmm  the  fact  that  in  ncjue  of 
the  armies  engaged  in  the  World  War  had  it  Ixjcn  adopted  as  a  test 
for  active  tul>erculous  disease,  tliough  strong  efforts  were  made  to  weed 
out  tul)ercul(^us  [ persons  from  the  service. 

Dangers  of  the  Test  and  Cktntr&indicatioiis,  —The  subcutaneous  tidx*r- 
culin  test  is  not  without  dangers.  When  carelessly  i>erforn)ed  witli 
e.\ee8sive  doses^  latent  or  quiescent  lesions  may  be  flared  up  mto 
activity.  L.  Habinovvitsch,''  liaenieister,**  Leo  Kessel,*  and  others 
have  shown  that  living  and  virulent  tubercle  bacilli  may  appear  in 

•  Vrtli'ur  ilo  la  tulM-rtulino  diiiiJ*  le  diiiicuu^tic  dv  hi  f iihfrnilnw  dr  In  (>rr'iiiirn'  ohrniice, 
Tli^W'  di'  Purb.  {mm. 

<  Zentrrilhl.  f.  Uakii'mK,  1902,  31,  712. 

*  Erjti^bn.  d,  imu  MM.  u.  Kinderhi'ilk.,  1912,  9,  "wr7. 

*  Bir-fl.  klin.  Wrhnsrhr,.  IUi:i.  I.  -  Muinlu-n,  med.  Wchii«chr..  1913,  60.  343. 

•  Am.  Jour.  Med.  Bel,  1915.  160,  .137. 
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the  blood  after  an  injection  of  tuberculin.  In  some  cases  it  has  been 
observed  that  hemoptysis  is  provoked  by  the  test,  and  all  agree  that 
it  must  not  be  given  during,  or  soon  after,  a  pulmonary  hemorrhage. 
In  general  the  reaction  consists  essentially  in  a  transient  toxic  injury 
to  the  body,  and  the  nervous  system  bears  the  brunt  of  the  traumatism. 

It  has  also  been  found  dangerous  in  cases  of  heart  disease,  arterio- 
sclerosis, nephritis,  diabetes,  etc.  In  epileptics  it  has  been  observed 
that  the  reaction  may  provoke  convulsions.  Even  Bandelier  and 
Ropke  say  that  it  is  contraindicated  when  miliary  tuberculosis  is  sus- 
pected, "  since  its  downward  course  might  be  accelerated."  Sahli,*  who 
uses  tuberculin  for  therapeutic  purposes  extensively,  says:  "The  use 
of  tuberculin  for  diagnostic  purposes  ought  to  be  condemned.  It  is 
unreliable  both  positively  and  negatively.  Diagnostic  injections  are 
dangerous." 

The  Complement-fixation  Test.— Quite  recently  the  complement- 
fixation  test  on  the  lines  of  the  well-known  Wassermann  reaction  for 
syphilis  has  been  applied  in  the  diagnosis  of  tuberculosis.  It  has  been 
studied  by  Besredka  and  Manoukhine,*  Calmette  and  Massol,'  Debains 
and  Jupille*  in  France,  and  in  England  by  James  Mcintosh,  Paul 
Fildes,*^  J.  A.  D.  RadcUflfe  and  Edward  Glover.*  In  this  country, 
J.  Bronfenbrenner,'  A.  M.  Stimson,*  Charles  F.  Craig,'  H.  K.  Miller, 
and  others  have  reported  good  results  with  this  test. 

But  so  far  the  results  appear  to  be  conflicting  in  certam  points,  so 
that  further  careful  research  combined  with  chnical  observations  are 
necessary  before  deciding  on  the  specificity  and  clinical  applicability 
of  the  test  in  general  practice.  The  main  difficulty  is  evidently  the 
fact  that  different  authors  have  used  different  antigens.  Besredka 
used  one  prepared  from  egg-broth  cultures  of  tubercle  bacilli;  Uad- 
cliffe  used  a  freshly  prepared  unsterilized  emulsion  of  saline  solution 
of  living  tubercle  bacilli  grown  on  glycerin-egg  medium;  Hammer 
used  an  alcoholic  extract  of  tuberculous  tissue  to  which  was  added  a 
certain  amount  of  old  tuberculin;  Stimson  and  Bronfenbrenner  use 
Besredka's  antigen;  Craig's  antigen  consists  in  an  extract  of  several 
strains  of  human  tubercle  bacilli  prepared  by  a  special  method.  It 
is  thus  clear  that  with  so  many  different  methods  the  results  are 
hardly  comparable.  Moreover,  as  Mcintosh  points  out,  Besredka's 
antigen,  cannot  be  considered  absolutely  specific  since  Ininan  and 
Kiiss  and  Leredde  and  Rubinstein  found  that  non-tuberculous  syphil- 
itics  gave  the  reaction  frequently.  Even  if  the  explanation  that  it  is 
due  to  the  lipoids  derived  from  the  egg  constituents  of  the  medium, 

*  Fifth  Confer.  Nut.  Assn.  Prev.  Consumption,  Ixindon,  1913,  p.  57. 

«  Ann.  (le  llnst.  Pasteur.  1914,  28,  509;  Compt.  rend.  Soc.  do  biol.,  1914,  76,  197. 
»  Ibid.,  28,  33H. 

*  Conipt.  rrnd.  Soo.  de  Riol.,  1914,  76,  199. 

*  Lancet.   1914.  2,  485.  •  Quart<»rlv  Jour,  of  Med..  1915,  8,  339. 
'  Arch.  Int.  Med.,  1914,  14,  786;  Pn>c.  Soc.  Exper.  Biol,  and  Mtnl.,  1914,  12,  48. 

*  Hull.  101,  Hyg.  Lalx>rat.,  U.  S.  P.  H.  S.,  1915. 

*  Am.  Jour.  Med.  Sci.,  1915,  160,  781. 
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which  react  with  the  syphilitic  serum  in  a  manner  similar  to  tissue- 
extract  antigen,  is  correct,  it  does  not  help  us  in  our  efforts  to  find  a 
specific  test  for  active  tuberculosis. 

Various  authors  report  between  40  and  95  per  cent  of  positive 
results  with  the  complement-fixation  test.  Some  state  that  a  positive 
reaction  means  an  active  tuberculous  process  somewhere  in  the  body. 
Mcintosh  and  Fildes  state  even  that  a  small  lesion  may  not  reveal 
itself  by  this  test:  "The  lesion  must  be  of  considerable  dimensions 
before  the  reaction  can  detect  it.  A  caseous  bronchial  gland  will  not 
give  a  positive  reaction;  indeed,  the  common  affection  of  the  cervical 
glands  will  usually  yield  a  negative  result.  On  the  whole,  we  have 
come  to  the  conclusion  that  a  lesion  in  order  to  give  positive  results 
must  be  of  such  dimensions  as  to  constitute  *  disease'  and  require  the 
intervention  of  the  physician  or  surgeon.  We  look  upon  the  positive 
reaction,  therefore,  as  indicating '  active  tuberculosis.'  "  On  the  other 
hand,  Craig  found  that  65  per  cent  of  clinically  inactive  cases  of  pul- 
monary tuberculosis  gave  positive  reactions.  Most  writers  obtained 
positive  reactions  in  patients  with  syphilis. 

This  test  has  been  given  an  extensive  and  careful  trial  in  my  wards 
at  the  Montefiore  Hospital.  My  associate,  Dr.  H.  R.  Miller,  has 
applied  it  in  a  very  large  number  of  cases.  But  I  have  not  been 
impressed  with  its  reliability  as  a  diagnostic  agent  when  we  attempt  to 
discriminate  between  tuberculous  infection  on  the  one  hand  and  active 
tuberculous  disease  on  the  other.  In  many  active  cases  it  has  been 
negative,  while  many  non-tuberculous  cases  showed  positive  results. 
It  appears  to  be  of  about  the  same  value  as  the  von  Pirquet  skin  reac- 
tion. It,  as  a  rule,  discloses  infection.  To  discover  infection,  the  skin 
reaction  may  be  applied  with  less  trouble. 

The  Autourine  and  Autoserum  Test.— The  search  for  a  biochemical 
test  for  active  tuberculous  disease  has  recently  brought  forward  another 
reaction.  Wildbolz*  believes  that  he  has  discovered  that  when  a 
tuberculous  process  is  active  in  any  part  of  the  body  the  urine  contains 
an  antigen  which  produces  circumscribed  redness  and  infiltration  when 
injected  intradermally  by  the  Mantoux  method.  He  reported  that 
urine  from  healthy  individuals,  when  injected  into  the  skin  of  tubercu- 
lous patients,  does  not  produce  this  reaction,  nor  do  healthy  persons, 
or  even  tuberculous  patients  but  in  whom  the  lesions  have  healed, 
eliminate  this  antigen  with  the  urine.  Moreover,  he  found  that  the 
reaction  goes  hand-in-hand  with  the  tuberculin  reaction;  the  response 
is  positive  when  the  tuberculin  test  is  positive,  and  the  reverse.  His 
conclusion  is  that  the  urine  in  tuberculous  patients  eliminates  specific 
substances  akin  to  those  contained  in  tuberculin,  and  that  they  may  be 
utilized  for  diagnostic  purposes  w^hen  the  problem  is  wliether  the 
disease  is  active  or  healed. 

As  a  rule,  the  morning  urine  is  used.     It  is  evaporated  in  a  vacuum 

»  Cor.-Bl.  f.  Schweiz.  Aertze,  1919,  49,  793. 
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to  one-tenth  its  volunie,  an<I  after  it  is  cooled  it  is  fiassed  once  or  twice 
throu|j:li  a  pnper  fitter  iinpreganted  witli  a  2  per  eent  .solution  of  carb*ilie 
acid.  He  found  that  no  results  are  obtained  with  uncoiiceiitrated 
urine,  while  when  njUfentrateil  at  a  high  teuiperature  r*ii  an  open  water- 
hath  the  reaction  is  hut  weakly  jiositive.  Wildholz  makes  three 
sets  of  inodilatioos  at  an  interval  of  2  to  4  cm.  on  the  arm.  Two 
inoculations  are  made  with  the  concentrated  urine,  two  with  1  to  UKK) 
tuhereulin,  an*I  two  with  1  to  RMMM)  tuberculin.  When  the  test  turns 
ont  ptisitive,  the  infiltratitm  anri  redness  are  of  the  same  degree^  at  each 
point  ot  iiaiculation.  The  oidy  difference  to  l>e  ucited  is  that  tlie 
tuberculin  reaction  persists  for  some  time,  while  the  urine  reaction  is 
e%'anescent  and  fatles  away  completely  within  r>ne  or  two  da\'s.  WihJ- 
Ih»1z,^  and  Imliof"  found  that  the  antigen  is  not  ordy  found  in  the  nrine, 
hut  also  in  the  blood  serum  which  has  been  freed  from  its  proteins* 
This  could  he  expecteil  ctmsidering  that  the  antigens  are  liroiight  from 
the  tuberculous  lesion  to  the  organs  of  excretion,  the  kidneys,  by  the 
hlocjd  stream.  Imlittf  found  that  the  autoserum  reaction  is,  as  a  role, 
slightly  weaker  than  the  autourine  reaction,  but  while  in  the  latter 
necri>sis  occurs  at  tinies  at  the  point  of  iuoculatif*n,  this  never  occurs 
with  the  autostTum  reaction. 

Clinical  tests  made  by  various  authors  have  not  altogether  sustaineil 
Wildbolz's  experiences.  Some  authors  report  that  it  is  of  value  in 
diflerentiating  active  tuberculosis  l>ecause  healed  and  encapsulated 
lesions  do  not  respond.  This  has  been  report efl  to  Ik*  the  ease  by 
Ijanz,"  C'epulic/  Alexander,^  Cole  B-  (iibsun  and  William  K.  Carroll* 
in  this  country,  and  others. 

More  intensive  stufly  has,  however,  shown  that  this  test  is  of  no 
more  clinical  value  than  the  tuberculin  tests.  "^rrejikeF  is  iralined  to 
the  idea  that  the  reaction  is  not  of  a  biological  nature,  but  i>urely 
chemical.  1  le  found  that  in  moribund  patients,  in  wlu»ni  the  tuberculin 
test  was  negative,  the  autourine  test  was  |K»sitive.  He  also  found  ttrat 
when  a  sjM't  imen  of  urine  was  partly  cont^ent rated  in  a  vacuum,  as 
directed  I  by  Wildl)olz,  and  partly  in  an  Krlenmeyer  tiask  without  a 
vacuum,  necessitating  a  higtier  temperature  for  evaporation  due  to  its 
being  carried  out  at  atmospheric  pressure,  the  results  obtained  were 
the  same  in  each  case,  though  the  high  temperature  in  the  Krlenmeyer 
flask  has  uuilouljtediy  an  effect  on  the  thermolaljilc  constituents  of  the 
toxins.  lM>r  this  reason  he  is  inclined  to  attribute  the  reaction  ocrurring 
on  the  skin  to  the  salts  of  the  urine  and  not  to  its  toxin  contents. 
Mtrretiver,  he  obtained  positive  results  with  an  "artificial  urine.** 
vVlexatider  fount!  that  urine  containing  stajihyloeoeci  also  gives  a  posi- 

»  U  Prease  mfedicale.  102<J.  p.  782. 

•  Bchwf*iU.  mod.  Wchnsehr.,  1020.  60,  10(33, 
■  Schweiti.  m«d.  Wchnjiphr..  1U20,  60,  32  L 

•  Beitr.  «.  Klin.  d.  TulK^rkul..  1W21.  46,  435. 

•  Ztwtir.  f.  TiiWrktJl  .  1921.  33,  321- 

•  Jour,  Am.  Mfr<1.  Assn.,  1921.  76,  1381 
'  Beiir,  s.  KUn,  d,  Tuberkul..  1021,  47,  SI9. 
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tive  reaction.  Weisz^  applying  fractional  analysis  to  the  urine,  failed 
to  discover  any  specific  antigens  corresponding  to  those  found  in 
tuberculin,  and  he  concludes  that  this  method  is  of  no  value  in  dif- 
ferentiating active  from  latent  tuberculous  lesions.  Gramen,*  Elias- 
berg  and  SchifT,'  Reinecke,*  and  many  others,  have  found  that  clinically 
the  test  does  not  work  out.  Many  non-tuberculous  persons  give  posi- 
tive reactions,  and  the  reverse.  Finally,  Farrago  and  Randt^  found 
that  patients  react  to  urine  voided  by  persons  who  showed  not  the 
slightest  e\'idences  of  clinical  tuberculosis,  such  as  physicians,  nurses, 
orderlies,  and  hospital  patients  suffering  from  slight  ailments.  Their 
conclusion  is  that  the  reaction  is  of  traumatic  and  chemical  origin 
and  not  specific,  and  for  these  reasons  cannot  be  considered  of  diagnostic 
value. 

Other  Special  Tests.— Most  of  the  other  special  diagnostic  tests 
which  have  been  brought  forward  from  time  to  time  have  been  found 
wanting  in  reliability;  their  limitations  preclude  their  general  adop- 
tion. Arneth's  blood-picture  has  never  been  considered  of  diagnostic 
value  and  was  only  urged  as  of  prognostic  significance  (see  p.  244). 
Wright's  opsonic-index  method  has  been  given  a  very  extensive  trial, 
especially  in  English-speaking  countries,  but  has  been  found  unreliable. 
The  results  are  very  conflicting  and  the  method  is  altogether  unsuit- 
able for  general  adoption. 

I  Med.  Klinik.  1921.  17,  950. 
<  Hygeia.  1920,  82,  674. 

*  Monatschr..  f.  Kinderheilkunde,  1920,  19,  p.  1. 

*  Manohen.  med.  Wchuschr.,  1920.  87,  1202. 
»  Deutsch.  med.  Wchnschr.,  1921.  47,  919. 


CHAPTER  XX. 
CHRONIC  PHTHISIS,  ADVANCED  STAGE. 

Duration  of  the  Incipient  Stage.— Incipient  phthisis  is  also  called 
"  early'*  phthisis,  and  thus  confusion  is  engendered  in  the  minds  of  the 
laity,  as  well  as  of  physicians,  who  assume  that  a  case  is  incipient  only 
for  a  certain  time  and  then  progresses  to  the  second  or  third  stage, 
unless  properly  treated.  This  is  wrong.  There  are  cases  which  are 
**  advanced'*  soon  after  the  active  symptoms  manifest  thsemjfelves,  while 
others,  though  remaining  active  for  years,  never  pass  beyond  the  stage 
ofindpiency.  Indeed,  we  meet  with  numerous  patients  who  have  been 
tuberculous  for  many  years,  and  have  been  admitted  to  sanatoriums 
several  times  as  "early"  cases. 

The  sagacious  clinician  I^aennec,  stated  nearly  one  hundred  years 
ago  that  it  appeared  to  him  that  hardly  any  consumptive  succumbs  to 
the  first  attack  of  the  disease,  and  that  in  the  vast  majority  of  cases 
the  first  attack  is  erroneously  diagnosticated  as  a  mild  respiratory 
trouble.  The  disease  then  remains  latent  for  a  longer  or  shorter  time 
to  break  out  again,  perhaps  with  greater  severity.  Many  years  of 
research  along  scientific  lines  have  confirmed  Laennec's  observation. 
A  large  number  of  cases  never  become  "  advanced'*  in  the  sense  we  use 
this  term.  Others  show  greater  activity,  and  the  process  in  the  lungs 
proceeds  from  infiltration  to  caseation,  softening  and  excavation  within 
six  months  or  a  year.  A  large  proportion  of  active  cases  remain 
quiescent  for  one  or  two  years,  and  then  suddenly  take  a  turn  for  the 
worse  and  the  patient  sinks,  succumbing  to  exhaustion,  or  to  some 
complication. 

On  the  whole  it  may  be  stated  that  in  the  clinical  sense,  "  incipiency'' 
does  not  necessarily  imply  earliness  of  the  process.  As  used  by  physicians 
and  understood  by  patients,  it  means  a  limited  and  circumscribed 
lesion  which  is  not  manifesting  a  tendency  to  acute  progression,  but 
either  remains  quiescent  or  leans  to  cicatrization  of  the  lesion.  In 
this  stage  the  patient  may  remain  for  many  years  and  no  average 
duration  can  be  assigned.  It  can  only  be  estimated  in  the  individual 
patient,  depending  as  it  does  on  so  many  different  and  complex  factors 
which  have  l)een  discussed  elsewhere  in  this  book. 

Course  of  Incipient  Phthisis.— In  a  large  proportion  of  cases  phthisis 
does  not  pass  beyond  the  so-called  stage  of  incipiency.  The  patient 
coughs,  expectorates,  has  fever,  hemoptysis,  etc.,  for  several  weeks  or 
months,  and,  after  taking  a  rest  in  the  country,  spending  a  few  months 
in  a  sanatorium,  or  even  while  continuing  at  his  occupation,  he  slowly 
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recuperates  and  recovers,  never  to  be  troubled  again  with  pulmonary 
symptoms.  In  most  of  these  cases  there  are  left  remnants  of  the  pul- 
monary lesion  in  an  apex,  manifesting  themselves  in  impaired  resonance, 
prolonged  expiration  and  sibilation.  This  conforms  to  the  abortive 
type  of  tuberculosis  which  will  be  discussed  later  on  (Chapter  XXI). 

But  in  many  cases  the  disease  progresses  steadily,  especially  when 
no  proper  treatment  has  been  instituted,  and  occasionally  irrespective 
of  the  treatment.  In  a  small  proportion  of  cases  the  progress  is  rather 
rapid,  and  within  one  or  two  months  after  the  first  symptoms  have 
appeared,  the  patient  is  a  confirmed  consumptive;  while  in  others  the 
course  is  slower,  the  patient  keeps  on  coughing,  expectorating,  losing 
flesh  and  strength  for  several  months  or  years,  when  a  change  takes 
place  and  he  is  apparently  improved  or  cured,  or  he  succumbs  to  the 
disease. 

In  the  vast  majority  the  progress  of  the  disease  is  marked  by  dis- 
tinct remissions,  during  which  the  patient  feels  comparatively  well, 
is  able  to  pursue  his  vocation,  and  he,  as  well  as  his  physician,  is 
under  the  impression  that  a  permanent  cure  has  been  attained,  to  be 
undeceived,  now  and  then,  by  the  appearance  of  an  acute  exacerbation 
of  the  disease  during  which  the  patient  is  laid  up  for  several  days  or 
weeks,  or  by  a  pulmonary  hemorrhage,  which  may  or  may  not  be 
copious;  an  attack  of  pleurisy,  with  or  without  effusion,  etc. 

There  is  another  class  of  cases  in  which  the  focus  in  the  lung  remains 
quiescent,  but  does  not  cicatrize  for  many  years.  Physical  examina- 
tion of  the  chest  shows  distinct  signs  of  an  active  pulmonary  lesion 
and  an  examination  of  the  sputum  may  even  disclose  tubercle  bacilli, 
but  the  symptomatology  and  course  are  benign — the  cough  is  mild, 
there  is  no  fever,  no  nightsweats,  no  emaciation,  and  the  patient  is 
capable  of  working  at  his  vocation  for  years.  These  may  be  considered 
"carriers."  Though  harboring  tubercle  bacilli  in  their  lungs,  and 
disseminating  them  with  the  sputum,  they  are  themselves  fairly 
healthy. 

OscUlating  Course  of  Chronic  Phthisis.—^  continuous  course  from 
bad  to  worse  till  the  patient  dies,  or  with  improvement  till  he  recovers,  is 
uncommon  in  chronic  phthisis.  It  is  characteristic  of  either  the  abortive 
form  of  phthisis,  on  the  one  hand,  or  of  acute  galloping  phthisis,  on  the 
other.  But  the  usual  case  of  chronic  phthisis  pursues  a  discontinuous, 
paroxysmal,  I  may  say  a  capricious  course,  marked  by  perixyds  of  acute 
or  subacute  exacerbations  of  the  symptoms,  and  periods  of  remissions 
during  which  the  patient  is  more  or  Uss  free  from  the  troublesome  symj)- 
tarns,  or  he  may  even  feel  comparatively  well,  working  efficiently, 
especially  if  he  is  engaged  in  some  intellectual  pursuit.  I  have  seen 
many  who  have  worked  at  hard  manual  labor  for  months  until  an 
acute  exacerbation  laid  them  up  for  several  weeks,  but  they  sooner  or 
later  recuperated  and  went  to  work  again,  until  another  acute  exacer- 
bation interfered. 

These  acute  exacerbations  during  the  course  ^of  chronic  phthisis 


CHRONIC  PHTHISIS,  ADVANCED  STAGE 

usually  have  distinct  pathological  subi^trata.  In  active  phthisis  tlie 
afleeted  part  of  the  hni^  cnseates,  softens  mu\  is  finally  eliniinated  by 
coni;h  and  exf>ecttjrati4Hi,  leavinj^  a  fistula  to  drain  the  excavation, 
which  is  surnmiidcf!  by  a  fibrous  capsule  that  irdiibits  or  prevents 
absorptitin  of  toxic  matter.  The  patient  rnay  feel  eoniparativcly  well 
so  loTi^f  as  the  cavity  in  the  lung  is  well  drained*  I5nt  now  and  thcTi  the 
fistula  is  obstructed,  or  a  new  area  becomes  involvei!  by  conti^uit\'  or 
metastasis,  and  again  acute  sympttaiis  of  constitutional  toxemia  make 
their  appearan{*e.  lliis  acute  exacerbation  keeps  im  for  some  time  till 
cither  the  fistula  opens  again,  or  the  newly  involved  area  has  softened* 
the  pHMhiets  of  tissue  disintegration  are  eliminated,  and  the  patient 
feels  well  again,  though  he  is  by  no  means  cured. 

Tins  undulating  course  of  plvthisis  can  be  clearly  observed  by  study- 
ing the  tem|jerature»  expectoration,  emaciation,  etc.,  of  the  patients, 
as  was  done  l>y  Bezan^on,'  Serbonnes,'  and  others.  It  may  keep  on 
for  many  yc^ars.  In  most  cases  one  of  two  things  finally  occurs  ~- either 
the  infiltrated  or  excavattnl  area  in  the  lung  cicatrizes,  or  becomes 
encapsulated  and  shrinks  and  the  disease  is  arrested;  or,  during  one 
of  these  exacerbations,  the  pulmonary  involvement  beeomes  too 
extensive,  an<l  can  no  more  become  quiescent  and,  with  or  witliout 
some  complication,  the  patient  succumbs. 

We  may  say  that  during  the  hmg  course  of  chronic  ]>hthisis  there  h 
an  intense  struggle  betwec*n  the  bacilli  and  the  resistant*e  i*f  the  host. 
We  ha\'e  seen  that  everylnxly  possesses  more  or  less  resistance;  else 
every  infccti<m  would  speedily  prove  fatal.  In  this  struggle  the  bacilli 
gain  the  up]>er  hand  for  a  time  and  cause  an  acute  exacerbation,  but 
the  inmite  resistance  is  again  ("ailed  upon  and  usually  responds,  the 
result  l)eing  a  truce,  until  the  bacilli  again  catch  the  organism  napping, 
Th<'  final  outcome  dei>ends  on  many  and  etjm|>lex  factors  which  are 
d  is(  H I  ssec  1  elsewhere , 

Symptoms,  — The  cough,  which  may  ha\'e  bex^n  mild  during  the 
incipient  stage,  gradually  becouics  niore  and  more  annoying  and 
pHMJuctive.  It  may  be  painful,  paroxysmal  and  exhausting,  and  end 
in  vomiting,  especially  after  the  evening  meal.  Hut  witii  the  advanc*e 
of  the  (ircKess  the  cough  is  ameliorated  in  most  cases;  whik^  it  d(H*s 
not  cease  attogether,  it  l>ecomes  "looser";  the  sputum  is  brought  up 
without  great  effort.  Ihiring  acute  exacerbations  it  is  usually  aggra- 
vated, often  painful,  due  to  complicating  dry  or  mtiist  pleurisy,  etc.  In 
some  cases  the  cough  is  mild  throughout  the  course  of  the  disease,  while 
in  others  it  constitutes  the  main  complaint  of  the  patient.  In  fatal 
eases  it  may  be  absent  during  the  last  few  days  of  life,  when  the  refiexes 
are  abolished,  or,  because  of  severe  emaciation  and  muscular  atrophy, 
the  patient  has  not  enough  strength  for  the  efforts  at  coughing. 

The  mucoid  sputum  of  the  im-ipicnt  stage  becomes  more  and  more 
mucopurulent  with  the  advance  of  the  disease,  and  almost  invariably 

»  Paris  niMical  n*l1.  p.  133. 

'  \jo9  Pou^K'Cs  fcvulutivcs  do  l(i  tu^M^rculoiie  pulmi>niur«  chroniquc,  Purifl,  1I>10. 
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contains  tuliercle  hacilli.  Exceptionally,  none  are  fmiiid  in  a  ease 
that  keeps  on  projn*cHsin^,  even  to  a  fatal  issue.  But  this  h  exeeetlingly 
rare.  Elastie  fibers  are,  however,  founri  in  praetieally  all  eases  in  which 
the  disease  has  passerl  ineipieney,  owing  to  the  destruction  of  hinj^  tissue 
during  caseation  and  liquefaction.  Immediately  before  anrl  during  an 
acute  exacerbation  the  amount  of  s})Utuni  may  l)e  diminished,  but 
within  a  few  days  it  again  increases  in  quantity.  With  the  disinte- 
gration of  lung  tissue  and  formation  of  vomicte,  the  character  of  the 
sputum  changes;  it  becomes  thick,  nummular  and  sinks  in  the  water 
of  the  receiving  vessel.  Dnring  hemorrhages  it  is  sanguineous,  and 
often  without  any  evident  hemorrhage  it  is  tinged  with  blood.  DnriTig 
quiescent  periitds  the  amount  expei  torated  is,  as  a  rule,  diminished;  it 
may  lose  its  purulent  character  and,  wtien  a  cure  is  established,  the 
ex jHJct oration  may  eease.  In  fatal  cases  w^e  often  note  that  during  the 
last  few  days  little  sputum  is  brought  up,  Tlie  patient  has  not  suffi- 
cient strength  to  ex])el  it,  as  has  already  been  mentioned. 

The  temperature  in  active  advanced  cases  is  not  of  a  characteristic 
type-  In  progressive  eases  it  may  be  continuons  or  remittent  till 
the  end — recovery  or  death.  Usually  the  curve,  when  studied  for 
several  months  eontiTuiously,  pursues  an  unrhilating  or  cyclic  course. 
For  several  weeks  it  is  high,  no  matter  what  type  it  is,  rising  to  101^, 
or  even  1(14*^  F,  in  the  afternoon,  and  declining  several  degrees  in  the 
morning,  in  many  cases  even  to  a  subnormal  degree.  Slowly  an 
improvement  is  noterl,  the  tciniierature  becomes  hiwer  and  lower  and 
we  may  find  a  period  of  cither  subfehrile  or  even  normal  temperature 
for  a  few  weeks.  In  nuiny  cases  I  have  noted  a  subnormal  tempera- 
ture for  comparatively  long  periods. 

But  .suddenly — perhaps  after  a  chill  or  some  indiscretion— or  grad- 
itally,  the  teuiixTature  rises  again  and  keeps  at  a  high  level  for  several 
days  or  weeks,  thus  marking  an  extension  of  the  process  to  a  hitherto 
unatfected  area  of  the  lung,  or  some  complication. 

It  IS  noteworthy  that,  as  a  rule,  during  the  afe!>rile  perioils  the  patient 
feels  fpiite  well  and,  for  weeks,  may  consider  himself  curcil,  to  l>e  sadly 
disappointed  during  the  acute  exacerbations  which  are  sure  to  come  in 
most  crises.  Even  during  febrile  periods  many  feel  com])arativcly 
well  an<]  have  a  g4>od  or  fair  appetite,  as  was  already  stated*  The 
intellect  is  usually  clear;  those  engaged  in  intellectual  pursuits  may 
follow  their  Vix*atir>ns  during  the  exacerbations.  I  ha\'e  ha<l  [latients 
who  1 1  id  business  on  a  high  scale  under  such  circumstances,  and  writers 
and  artists  who  produced  their  best  work  while  the  thermometer 
registered  103°  F.  The  euphoria,  which  is  characteristic  of  jihthisis,  is 
best  observed  in  far-ad va need  cases, 

Einaeiation  goes  hand-iii-hand  with  other  constitutional  sy mptians, 
especially  fever.  'Jliose  wh<(  have  no  quiescent  peritKls  Itjse  Hesh  very 
rapidly,  and  within  a  few  months  may  be  reduced  to  mere  skeletons. 
In  those  in  whom  the  disease  runs  an  undulating  course,  we  often 
note  a  gain  in  weight  during  afebrile  periods,  and  if  tlie  fever  is  mild 
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during  acute  exacerbations  and  of  short  duration,  the  loss  in  weight 
may  be  insignificant.  They  may  be  ahead  in  this  regard  at  the  end 
of  a  year  or  two,  although  the  process  in  the  lungs  remained  stationary, 
or  has  even  progressed. 

Toward  the  end  the  emaciation  is  very  pronounced  and  deserves 
the  name  consumption.  Then  it  is  not  only  the  fever,  cough,  and 
expectoration  that  are  exhausting  the  patient,  but  also  the  lack  of 
nourishment  owing  to  anorexia,  diarrhea,  and  perhaps  dysphagia  when 
the  larynx  is  implicated.  The  preservation  of  the  body  weight,  which 
is  very  frequent  in  fibroid  phthisis,  is  only  rarely  seen  in  chronic 
progressive  phthisis,  and,  when  found,  it  is  an  indication  of  improve- 
ment, or  that  the  quiescent  periods  are  of  long  duration. 

Hemoptysis  is  comparatively  infrequent  during  this  period,  except- 
ing in  very  advanced  cases  with  cavities,  when  a  terminal  hemorrhage 
may  carry  off  the  patient,  and  in  those  suffering  from  hemorrhagic 
phthisis  (see  p.  240)  it  may  recur  at  irregular  intervals.  As  was 
already  stated,  most  of  the  hemorrhages  at  this  period,  even  when 
profuse,  end  in  recovery. 

The  other  symptoms  of  chronic  phthisis  have  already  been  described 
in  detail  in  previous  chapters. 

PhjTsical  Signs.— Depending  on  alterations  in  the  pulmonary 
parenchyma,  pleura,  mediastinum  and  chest  walls,  the  physical  signs 
of  advanced  phthisis  are  complex.  By  percussion  and  auscultation 
we  may  determine,  with  a  reasonable  degree  of  certainty,  the  nature 
of  the  lesion,  as  well  as  the  condition  of  the  apparently  unaffected 
parts  of  the  thoracic  viscera.  But  with  the  progress  of  the  disease, 
the  changes  found  on  physical  exploration  become  more  and  more 
variegated  and,  owing  to  frequent  overlapping  of  pathological  changes, 
their  complexity  is  so  great  that  it  is  often  quite  difficult  or  impossible 
to  determine  exactly  the  details  of  these  changes  by  physical  examina- 
tion. This  is  well  illustrated  by  the  difficulties  encountered  while 
attempting  to  determine  the  presence  or  absence  of  pleural  adhesions 
before  inducing  a  therapeutic  pneumothorax  and  by  the  number  of 
cavities  that  are  missed  during  life  and  found  at  necropsy.  Roentgen- 
ography is  of  immense  value  at  this  stage,  but  it  is  not  infallible,  as  has 
already  been  shown. 

Percussion.— The  tuberculous  infiltration  usually  extends  in  hori- 
zontal planes;  metastatic  deposits  of  tubercle  at  a  distance  from  the 
original  focus  in  the  same  or  the  opposite  lung  are  only  rarely  found. 
The  result  is  that  the  impairment  of  resonance  found  over  one  apex 
during  the  incipient  stage  extends  mainly  downward,  and,  in  progres- 
sive cases,  we  soon  find  dulness  as  far  as  the  third  or  fourth  rib,  or  lower. 
The  pitch  of  the  note  depends  on  the  density  of  the  infiltration,  on  the 
presence  or  absence  of  excavations,  the  amount  of  secretions  in  the 
cavity,  and  on  the  condition  of  the  pleura.  On  the  unaffected  side  a 
hyperresonant  note  may  be  elicited,  which  may  be  accentuated  by 
vicarious  emphysema. 


SCULTATlOPf 


401 


Pulness  is  very  frc(|uentlv'  found  in  the  interscapular  spaces^  which 
may  be  an  expressitm  of  enhir^'ed  peribronchial  glantls,  or  infiltration 
of  the  aj)ex  of  the  lower  lohe  of  the  lung.  In  the  majority  of  case^ 
there  is  more  or  less  retraction  of  the  base  of  the  lung,  easily  made 
out  by  tidal  jjercussion. 

With  percussion  w^e  may  also  deter m hie  the  [Msition  of  the  heart 
which  in  many  cases  is  of  immense  diagnostic  sigiiifieance,  as  has 
been  pointed  out  elsewhere  by  the  writer,^  In  phthin^  the  heart  it, 
aJt  a  rule,  fiijfkK'afed  toirard  the  affeefed  ."fide,  the  reverm  of  conditkmii 
found  171  pleural  effimothf,  pneumothortLr,  intrathoraeiv  neoplufim.^f, 
etc.  It  is  therefore  important  to  determine  the  position  of  the  heart 
in  cases  showing  intense  duluess  of  the  lower  parts  of  the  chest  ou  one 
side  wlien  the  problem  arises  whether  it  is  flue  to  an  effusion,  or  to 
thickenefl  pleura  with  pulmonary  retraction.  Exploratory  puiH-tnre, 
if  negative,  is  not  conchisive,  but  when  we  find  the  heart  displat  ed  to 
the  opposite  side,  we  may  conclude  tliat  there  is  an  effusion,  while 
when  it  is  dislocate*  1  tow  art!  the  atfectct!  side,  it  is  due  to  excavatit>n 
and  to  i>leural  thickening.  Hut  to  this  there  are  many  exceptions 
which  are  discussed  elsewhere. 

The  routine  methods  of  physical  exploration  show  the  location  of 
the  heart  iri  phthisis  easily  and  viviflly;  but  in  many  eases  the  diag- 
nosis is  difficult  aufl  occasioHally  almost  impossible.  The  side  of  the 
heart  adjoining  the  healthy  lung  is  easily  made  out  by  iJtTcussion,  but 
the  cariiiac  duluess  at  the  side  adjoining  the  affected  lung  merges 
with  the  dulness  of  the  infiltrated  and  consolidated  lung  tissue  or  thick- 
ened pleura,  and  it  is  difficult  to  separate  by  any  method  of  percussion. 
The  Huoroscope  and  the  n»cntgeuograi>hic  plate  also  fail  at  times  to 
show  a  definite  imtline  of  the  borders  lK*t\veeu  the  heart  and  the  lung. 
Indeefl»  I  have  foun<l  at  times  that  orthodiagra[jhy  was  of  no  avail. 

Ikwhovardm  is  not  rare  in  extensive  right-sided  lesifjns.  It  is  to  Ix^ 
differentiated  from  erfiuplete  transposition  of  the  viscera  by  the  li>ca- 
tion  of  the  liver,  spleen,  etc. 

Auscultation,  — Auscultation  in  advanced  phthisis  is  of  even  greater 
iliagnostie  significance  than  percussion  and  roentgenography,  l^ecaose 
it  shows  distinctly  the  progress  of  the  process  in  the  lungs,  es|iecially 
its  activity.  The  diagnosis  of  a  healed  lesion  can  only  Ix^  made  Ijy  a 
study  of  the  (xmstitutional  symptoms,  and  a  careful  consideration  of 
the  auscultatory  phenomena  elicited  over  the  chest. 

The  breath  sounds  wliich,  during  the  incipient  stage,  may  have  been 
somewhat  altered,  rough,  cog-wheel  or  feelde,  now  bet*ome  more  and 
more  Ijronchial  or  tubular  in  character,  ExtTpting  in  very  acute  cases, 
which  do  not  concern  us  here,  bronchial  breathing  does  not  appear 
suddenly  in  chronic  phthisis.  Following  a  progressive  case  we  may 
observe  that  the  cog-wheel  breathing  clianges  by  degrees;  first  the 
expiratory  murmur  becomes  prolonged,  then  the  sounds  assume  a 
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bronchovesicular  character,  indicating  that  the  breath  sounds  are 
mixed,  the  vesicular  coming  from  the  healthy  lung  and  the  bronchial 
from  the  disseminated  infiltrated  patches.  When  these  patches  con- 
glomerate, and  the  part  of  the  lung  consolidates  into  an  extensive 
airless  area,  thus  acting  as  a  good  conductor  of  the  laryngo-tracheal 
murmur  to  the  surface,  we  get  bronchial  breathing.  With  the  onset 
of  softening  the  products  of  tissue  disintegration  are  expelled,  leaving 
an  excavation  and  we  often,  though  not  invariably,  hear  cavernous 
or  amphoric  breathing,  which  will  be  discussed  later  on. 

The  advance  of  the  lesion  is  characterized  pathologically  by  soften- 
ing of  lung  tissue,  followed  by  liquefaction  and  cavity  formation. 
These  changes  are  best  determined  by  auscultation  and  the  detection 
of  moist  rales  which  are  produced  by  the  air  current  passing  from 
the  bronchi  into  the  diseased  area  filled  with  morbid  secretions  and 
debris  of  disintegrated  tissue.  These  rales  are  of  various  sizes — large, 
medium  or  small — according  to  the  size  of  the  bronchus,  or  the  excava- 
tion in  which  they  are  produced.  Usually  they  are  consonating, 
ringing  and  either  provoked,  or  intensified,  by  cough.  Their  diagnostic 
significance  lies  in  their  localization  and  persistence.  They  are  mostly 
found  over  the  supraspinous  fossae,  in  the  upper  part  of  the  interscapu- 
lar space,  and  especially  above  and  below  the  clavicle,  and  with  them 
we  usually  hear  low-pitched,  bronchial  breathing.  When  heard  uni- 
laterally and  persistently  in  any  of  these  locations,  they  are,  with  but 
few  exceptions,  pathognomonic. 

The  onset  of  softening  is  characterized  by  the  appearance  of  moist 
rales,  usually  small  or  of  medium  size.  They  have  been  called  by  the 
French  rdles  de  friiure  because  they  simulate  the  sounds  heard  when 
frying  something.  But  we  must  guard  against  overestimating  the 
extent  of  the  disease  by  wide  distribution  of  rales.  With  concomitant 
bronchitis  they  may  be  distributed  all  over  the  chest,  or  all  over  one 
hemothorax,  while  the  tuberculous  lesion  is  rather  limited.  After 
pulmonary  hemorrhages  rales  may  be  heard  far  away  from  the  tuber- 
culous area,  and  we  must  be  guarded  m  concluding  that  it  b  an  indica- 
tion of  widespread  extension  of  the  tuberculous  lesion.  The  thermom- 
eter is  a  better  guide  under  such  circumstances.  After  an  attack 
of  influenza  there  may  remain  a  large  number  of  rales  which  dis- 
appear in  time. 

On  the  whole,  it  can  be  stated  that  the  activity  of  the  tuberculous 
process  may  be  gauged  by  the  number,  character,  and  distribution  of 
moist  rales  audible  over  the  chest.  The  larger  their  number,  the  larger 
their  consonance,  when  localized  over  a  limited  area,  the  more  active 
the  process,  while  absence  of  rales  indicates  an  arrest  in  the  progress  of 
the  disease.  All  this  is  true  when,  in  addition  to  these  adventitious 
sounds,  there  are  also  constitutional  symptoms,  especially  fever. 
In  the  absence  of  toxic  symptoms,  rales  may  be  heard  in  chests  with 
quiescent,  or  even  arrested  tuberculous  disease. 

Sibilation  is  quite  frequently  heard  in  cases  of  advanced  phthisis 
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and  it  may  be  caused  by  various  conditions.  In  the  interscapular 
spaces,  and  near  the  two  sides  of  the  sternum,  whistling  sounds  are 
an  indication  of  tracheo-bronchial  adenopathy  with  pressure  on  the 
bronchi.  In  some  cases,  we  hear  sonorous  rales  all  over  the  chest,  or 
unilaterally,  in  cases  complicating  bronchitis  or  emphysema;  over 
areas  of  localized  vicarious  emphysema,  sibilation  is  also  heard  at 
times.  For  a  long  time,  or  permanently  after  a  lesion  has  healed,  there 
may  remain  sibilation,  "cicatricial  rales.'' 

Friction  sounds  are  very  frequently  heard.  Their  significance  is 
disc*ussed  in  connection  with  pleurisy. 

Cayities.— This  stage  is  characterized  by  the  formation  of  pulmonary 
excavations.  The  constitutional  symptoms  accompanying  the  forma- 
tion of  cavities  depend  on  the  acuteness  of  the  process.  So  long  as 
the  excavation  is  surrounded  by  infiltrated  and  caseated  lung  tissue, 
the  symptoms  are  acute — high  fever  of  a  continuous,  or  remittent 
type,  profuse  nightsweats,  severe  cough  with  abundant  expectoration, 
rapidly  progressing  emaciation,  etc.  But  in  most  cases  the  process 
is  not  so  acute.  The  excavation  is  surrounded  by  a  fibrous  shell  which 
limits  its  progress,  and  prevents  absorption  of  the  toxic  products  to 
a  great  extent,  so  that  the  patient  may  feel  quite  well  despite  the 
formation  of  more  or  less  extensive  excavations  in  his  lungs.  In  the 
chronic  cases  that  do  not  succumb,  but  do  not  heal  either,  the  cavity 
may  keep  on  secreting  mucopurulent  matter  which  is  promptly 
removed  through  the  fistulous  tract  that  leads  to  a  bronchus. 

It  is  in  these  chronic  cavitary  cases  that  we  meet  the  undulating 
clinical  picture  of  phthisis  described  above.  Whenever  the  fistulous 
tract  leading  from  the  cavity  is  obstructed,  the  amount  of  expectora- 
tion is  diminished  and  fever,  nightsweats,  etc.,  result,  till  the  plug  in 
the  bronchus  is  dislodged,  when  expectoration  begins  to  drain  the 
cavity  and  the  patient  again  feels  comparatively  well. 

Diagnosis  of  Cayity  in  the  Lung.— If  we  should  accept  the  signs  given 
in  text-books  as  infallible  criteria,  the  diagnosis  of  cavities  is  very 
simple.  But  those  who  often  make  autopsies  and  have  opportunities 
to  verify  their  findings  are  frequently  amazed  at  the  large  number  of 
cavities  found  intra  vilam,  but  missing  at  the  autopsy,  and  the  reverse. 

In  order  that  a  cavity  should  be  discerned  by  physical  explora- 
tion, or  even  by  roentgenography,  it  must  attain  the  size  of  at  least  four 
centimeters  in  diameter;  it  must  be  superficially  located,  filled  with 
more  air  than  secretions  and  communicate  with  a  bronchus.  In  the 
apex  cavities  are  often  missed  because  the  thick,  indurated  pleura 
screens  all  signs.  Some  even  maintain  that  they  must  have  smooth 
walls  if  we  are  to  elicit  by  auscultation  and  percussion  the  signs  which 
are  characteristic  of  excavations.  In  fact,  many  authors  who  have 
studied  the  physical  signs  of  vomiae,  verifying  their  findings  at 
necropsies,  found  that  many  excavations  are  overlooked,  while  others 
that  are  diagnosed  are  not  found  at  the  autopsy.  For  this  reason  some 
believe  that  the  presence  of  elastic  tissue  in  the  sputum  is  the  best  sign 
of  pulmonary  excavation. 
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Inspertiun  iintl  palpation  are  *jf  little  value.  The  niuacular  atn>phy 
noted  over  deet)  exeavatic*iis  abi>%e  and  below  the  elaviele  may  be 
seen  in  puhnmiary  retraetion  without  excavation.  Over  superticial 
cavities,  extreme  atrophy  of  iniLseles  and  iritei^nnerits  of  the  area 
overlying  the  excavations  is  very  fretpient.  This  atrophy  leavers  the 
chext  wall  over  a  eircurascribed  area  very  thin  and,  combined  with 
pleural  adhesions  and  retraction,  may  cause  a  cuj>-shape{I  depression 
hjcalized  over  the  site  of  the  cavity,  which  is  pulled  in  during  inspira- 
tion. But  this  is  comparatively  uocfiunnon,  probably  because  many 
cavities  are  situated  deeply  within  the  hing. 

Percussion  over  a  caxity  gives  a  dull  note,  and  only  over  large  exca- 
vations, superficially  located  in  the  infraclavicular  region  of  emaciated 
patients,  and  tilled  incstly  with  air,  may  be  (jbtained  a  by i>cr resonant 
or  tympanitic  note.  At  most,  we  usually  find  dulness  with  tympanitic 
overni>te.  But  to  indicate  excavation,  even  this  must  be  strictly 
localized  and  circumscribed.  The  resonance  may  change  within  a 
single  day  from  tympany  to  dulness  when  it  fills  up  with  secretions. 
From  the  ri>entgcnf>grams  on  Plate  X\H  it  will  lie  seen  that  |>ercussion 
of  this  chest  would  have  elicited  a  *tuli  or  flat  note  one  day,  while  the 
nexl,  it  would  have  been  hyperresonant  or  tympanitic. 

On  the  whole,  ranti/  ttfmpantf  de]jends  on  many  factors.  In  young 
[jcrsons,  with  elastic  and  resilient  cliest  walls,  it  is  more  often  present 
over  small  excavations  than  in  the  aged,  whose  chests  are  usual ly 
rigid  and  unyielding,  and  even  large  excavations  may  notl)e  tympanitic. 
The  more  superficial  the  location,  the  more  pronounced  the  tympany. 
white  deeply  lying  cavities  are  scrt^cned  l>y  air  containing  lung  tissue 
and  tympany  is  altogether  absent.  It  is  thus  evident  that  tifrnpatitf 
Lh  ft  of  a  txtHJ^tfint  ftigft  ofrfivitation,  hut  when  loca!i/.e*(b  cir<*innscribed  and 
pronounced  it  speaks  for  a  CB\ity  of  large  size  with  greatly  relaxed 
walls;  and  cimversely,  we  find  high  tympany  over  tight  walls  of  small 
cavities.  It  may  best  be  jierceivcd,  as  Flint  showet!  long  ago,  when  the 
ear  is  close  t(»  the  patient's  mouth,  or  when  the  bell  of  the  stethnsn>|)e 
is  held  in  tliis  position,  ('racked-pot  resonance  is  also  best  perceived 
in  this  manner. 

The  most  comnK*n  site  of  tympany  due  to  cavitation  is  above  the 
fourth  rib  anteriorly,  and  on  rare  <iccasions  we  fimi  it  in  the  axillary 
line  beneath  the  fifth  rib,  especially  in  the  left  side,  while  fjosteriorly 
it  is  exceedingly  rare  Ijecause  of  the  large  Uiuscles  which  interfere  with 
percussion.  I  liave  met  with  caviti€*s  that  were  tympanitic  over  three- 
ftairths  of  the  chest  wall,  indicating  excavatirm  of  almost  an  entire 
lung.  But  this  is  rare  because  in  such  cases  the  metliastinum  is  pulletl 
over  and  prmliices  dnlness. 

(\i*asionally  the  tone  changes  known  a.s  Wintrich's,  Friedreich's  and 
Gerhardt*s  phenomena  are  of  assistanc^e  in  the  diagnosis  of  vomicie» 
but  Tn>t  so  frequently  as  some  text-lxioks  would  lead  us  to  believe. 

ll'intrich'a  phenomenon,  obtained  by  percussitm  while  the  patient 
opens  and  closes  hjs  mouth,  the  note  being  tympanitic  when  it  is 
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open,  and  of  lower  and  deeper  pitch  when  closed,  is  a  good  indication 
of  a  cavity  communicating  with  a  bronchus  and  is  more  distinct  the 
greater  the  diameter  of  the  bronchus.  It  may  be  obtainable  only  in 
certain  positions  of  the  body  {interrupted  Wintrich),  which  is  clearly 
due  to  the  presence  of  fluid  secretions  within  the  cavity  which  obstruct 
the  opening  of  the  bronchus.  It  is  also  met  with  in  some  cases  of 
bronchiectatic  excavations,  but  this  is  to  be  distinguished  by  the 
location  of  the  cavity — anteriorly  and  above  in  tuberculosis,  and 
posteriorly  and  below  in  bronchiectasis.  It  may  also  be  found  in 
pneumothorax,  but  the  concomitant  symptoms  and  signs  clear  up 
the  diagnosis,  excepting  in  the  localized  and  latent  forms,  which  can 
only  be  recognized  with  the  or-rays. 


Gerbardt's  phenomenon  •< 
Stethoscope 


Interrupted  Wintrich's 
phenomenon  |        i 


Stethoscope 


Biermer's  phenomenon; 
coin-percuasion 


H  shaded  -  fluid 
Clear  space  >■  air 


Coin 


Coin 


Fig.  85.— niustrating  Gerhardt's  and  Biermer's  phenomena,  interrupted  Wintrich's 
phenomenon  and  coin-percussion.     (Musser.) 


William's  tracheal  tone,  observed  while  percussing  the  consolidated 
apex  which  conducts  the  tracheal  tympany,  is  at  times  mistaken  for 
Wintrich's  phenomenon.  It  is  usually  found  in  cases  of  contraction 
or  consolidation  of  lung  tissue,  or  its  compression  in  pleuritic  exudates, 
when  percussion  above  and  below  the  clavicle  sets  up  vibrations  in 
the  main  bronchus  and  the  trachea. 

Friedreich's  phenomenon  consists  in  high-pitched  tympany  over  the 
site  of  excavations  when  the  patient  holds  his  breath  during  full  inspira- 
tion, diminishing  during  extreme  and  held  expiration.  This  is  not  so 
reliable  as  Wintrich's  sign  because  it  is  at  times  obtained  over  healthy 
lungs. 
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In  Gerhard  fa  phenomenon  the  note  is  higher  and  more  tympanitic 
when  the  patient  is  sitting  or  standing  than  when  he  is  reclining,  and 
is  said  to  be  characteristic  of  an  oval-shaped  cavity  filled  partly 
with  fluid  and  partly  with  air,  the  fluid  gravitating  according  to  the 
position  of  the  patient.  Small  cavities,  superficially  located,  occasion- 
ally show  this  sign  and  when  the  excavation  is  centrally  located,  it 
must  attain  considerable  dimensions  to  be  thus  characterized.  As 
Sahli  points  out,  Gerhardt's  phenomenon  is  rare,  and  slight  differences 
in  the  percussion  note  with  changes  in  position  may  be  within  physio- 
logical limits  due  simply  to  alteration  in  the  tension  of  the  thoracic 
walls  without  any  cavity  within  the  chest. 

Interrupted 
Gerhardt's  Wintnoh's        Bienner's 

phenomenon        phenomenon    phenomenon 


Fio.  SO. — IllustrntinR  Gerhardt's  and  Biormcr's  phenomena  and  interrupted 
Wintrich's  phenomenon.     (Musser.) 

In  hydropneumothorax  we  often  observe  Biermer's  phenomenon , 
which  is  produced  in  the  same  manner  as  Gerhardt's  in  pulmonary 
cavities  (see  Figs.  85  and  86).  This  shifting  of  fluid  in  pneumothorax 
IS  discussed  more  fully  in  another  portion  of  this  book  (see  Chapter 
XXVII). 

Cracked-pot  resonance,  first  described  by  Laennec,  is  occasionally 
obtained  over  cavities.  Some  precautions  are  necessary  m  order  to 
elicit  this  sign.  The  patient  should  keep  his  mouth  wide  open,  the 
pleximeter  finger  placed  over  the  second  or  third  intercostal  space 
anteriorly,  and  with  the  percussion  finger  a  strong  blow  is  delivered 
without  rebound,  at  the  end  of  expiration.  It  is  apparently  a  stenotic 
murmur  at  the  opening  of  the  cavity  into  a  bronchus  when  the  air  is 
suddenly  expelled  through  a  narrow,  slit-like  opening.  Plesch'  says 
that  for  the  production  of  the  cracked-pot  resonance  the  cavity  must 
be  surrounded  by  elastic  tissue  which  helps  in  producing  a  double 
motion  of  the  air — a  sudden  expulsion  from  and  quickly  sucking  it 
back  into  the  cavity.  It  is  imperative  that  the  two  pleural  sheets 
overlying  the  cavity  should  be  adherent  and  the  thorax  should  be 

1  Deutsch.  med.  Wchnschr..  1917.  43,  175. 
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resilient  and  elastic.  It  may,  however,  be  met  with  in  many  other 
conditions,  as  in  a  crying  child,  and  in  adults  with  relaxed  lungs,  also 
in  emaciated  persons  with  resilient  chest  walls,  and  in  cases  of  small 
emphysematous  islands  surrounded  by  consolidated  lung  tissue  which 
are  not  uncommon  in  chronic  phthisis.  Of  the  many  cavities  that 
I  have  seen,  cracked-pot  resonance  was  present  in  but  a  small  propor- 
tion. When  obtained  in  connection  with  some  of  the  other  signs  it 
is  of  significance. 

Cayemoiu  and  Amphoric  Breathing.— Auscultation  may  be  altogether 
negative  over  deeply  lying  vomicse,  or  such  as  are  completely  closed 
by  a  plug  in  the  communicating  bronchus.  Cavernous  breathing  is 
often  heard;  it  resembles  the  sound  produced  while  blowing  into  an 
inclosed  hollow  space.  It  is  caused  by  the  overtones  developed  in  the 
cavity  by  reflection  from  the  walls.  Over  cavities  having  smooth 
walls  communicating  with  a  bronchus  we  often  hear  amphoric  breath- 
ing— a  murmur  with  high  overtones  lacking  deep  basal  tones,  resem- 
bling the  sound  produced  by  blowing  across  the  opening  of  a  narrow- 
mouthed  vase.  Cavernous  and  amphoric  breathing  have  a  certain 
diagnostic  significance.  They  indicate  pulmonary  excavation,  bronchi- 
ectasis, or  pneumothorax.  Formerly  it  was  thought  that  pneumo- 
thorax shows  amphoric  breathing  only  when  it  is  freely  communicating 
with  a  bronchus.  But  now  we  often  find  it  over  artificial  pneumo- 
thorax, and  it  is  then  due  to  reverberation  of  the  bronchial  sounds 
from  the  smooth  pleura.  Over  many  excavations  only  loud  and  harsh 
bronchial  breathing  is  audible. 

Over  areas  with  amphoric  breathing  we  usually  elicit  a  dull  note  on 
percussion  and,  at  times,  cracked-pot  resonance,  while  over  areas 
with  cavernous  breathing  we  often  get  tympanitic  resonance,  though 
not  always,  as  was  already  indicated.  Amphoric  resonance  is  an 
indication  that  the  excavation  is  at  least  five  centimeters  in  diameter, 
that  its  walls  are  smooth,  round,  and  rigid,  due  to  surrounding  infil- 
tration or  fibrosis;  that  in  all  probability  it  communicates  with  a 
bronchus  of  not  very  wide  caliber;  and  that  it  is  not  active — a  fibrous 
capsule  prevents  the  absorption  of  toxic  matter  from  the  cavity,  and 
also  the  extension  of  the  lesion,  and  the  small  amount  of  secretion  is 
soon  eliminated  by  expectoration.  It  is  for  these  reasons  that  cavities 
with  amphoric  breathing  are  usually  not  accompanied  by  any  adven- 
titious sounds,  excepting  at  times  by  a  metallic  tinkle,  and  this  is 
very  rare;  while  cavernous  breathing  is  almost  always  accompanied 
by  large  or  medium-sized  consonating  rales  or  gurgles.  In  the  latter 
case  the  cavity  is  active,  probably  growing,  and  not  surrounded  by  a 
fibrous  shell.  The  prognostic  significance  is  clear.  The  intensity  of 
the  amphoric  phenomena  depends  on  the  stiffness  of  the  wall  which, 
in  its  turn,  depends  on  a  strong  fibrous  capsule,  or  an  infiltration  and 
caseation  of  the  surrounding  lung  tissue.  In  the  former  case  it  will 
not  enlarge  and  may  even  shrink,  while  in  the  latter  case  the  excava- 
tion may  extend  and  usually  does. 
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BbtMMTffeoftd  BiMlfciaf.-CH'er  the  .sites  of  canities,  nuJnly  mrr 
tiM'  M|/|i^  \i^fti%^  w#r  ^mttftimea  bear  the  inj^iiratory  murniiir  bepn  as 
M  UnnU  iff  \ffiftu^m\  mnnnuff  Imt  during  its  course  i>uddeiil>'  softens 
Htu\  f^muff^  iti  t/iffe,  fitially  eri^ling  with  an  amiJiorie  sound.  At  times, 
hftU  iminrHiupu  awl  expiration  are  thus  affected.  Laennee  ^wke 
iff  it  Uftiff  Hi^o  HH  a  Moij/U  tfrtU,  befpnning  as  vesicuhu'  and  ending  as 
hrtfwUifil  itf  tiUt\AufTU*.  It  seems  that  it  is  due  to  the  breathing  of  a 
I'Mvity,  'V\h*  air  ifntifrn  frit/>  a  relaxed  excavation  and  the  murmur  is 
uuH\\iUH\,  whilif  itH  walls  are  hieing  distended  or  inflated.    According 

10  l'I<*H/'li  if  (H^nirn  only  when  there  are  slight  pleural  adhesions  over  the 
raviiy,  and  wlu^n  tbiTe  are  small  islands  of  airless  tissue  or  ca\ities 
f^('niU*nul  in  an  air  containing,  but  relaxed  parenchjina.  On  the  other 
ban«l,  |{ii*HH'  found  that  it  is  audible  over  cavities  into  which  tii^'o  to 
four  lironchi  vtiU'r,  During  inspiration  at  first  one  bronchus  is  open 
whil<*  f  Im*  othiTH  hup|M*n  to  Ih!  plugged;  but  soon  another  one  or  more  of 
iUi*  iMitiTing  l>ronr'hi  oiwn  and  introduce  another  type  of  sounds. 

1 1  1m  niw  of  fill*  lient  MigriM  of  an  excavation,  but  it  is  only  rarely  met  with. 
Th«  Indla-robbtr  Ball  Sound.  —A  very  reliable  sign  of  a  cavity  is  the 

iM)Mt-!UMMive  miction  sound  heard  immediately  after  an  explosive  cough, 
riic  piif  icnt  is  nmdc  to  cough  vigorously  once  or  twice  while  the  chest 
in  iiUHcnJtiitcd  over  the  site  of  the  excavation.  A  hissing  sound,  as  if 
another  inspiration  had  taken  place  immediately  after  the  patient 
ceiiHi»M  coughing,  in  heard.  At  times  this  post-tussive  suction  is  felt 
with  the  palpating  han<l  laid  over  the  chest  wall.  It  appears  that  this 
phenomenon  is  hc^iird  only  in  patients  with  cavities  with  yielding  walls, 
which  l)econie  nion»  or  less  compressed  during  cough,  and  reexpand 
inunediiifely  after  the  cough,  sucking  in  air,  thus  producing  a  hissing 
Honnd  plainly  audible  through  the  stethosct)pe.  It  is  this  sound  that 
MUggcf^tetl  tlu»  analogy  with  the  india-rubl)er  ball.  It  is  usually  heard 
over  pulnuumry  <'avitieH,  l>ut  Hergmark  reports  that  it  may  also  be 
heahl  over  pleural  adhesions. 

Adv«ntltloui  Soundi  Heard  oyer  Cavities.— Over  excavations,  large 
UHiist,  bnbltling,  (HUisonating  rales — c*alled  in  text-books  metallic  or 
tMivernous  ralt\s  art*  often  heanl.  They  are  caused  by  the  air  stream 
|msj*ing  timuigh  the  tHilltvtion  of  fluid  in  the  excavation.  The  sire, 
pitch,  timber,  and  duration  of  these  rales  depend  on  the  size  of  the 
vomicae  in  which  they  originate,  as  well  as  the  cxindition  of  its  walls — 
whether  they  art*  smtH»th  or  raggetl,  rigid  or  relaxed,  etc.  On  the 
other  hand,  over  old  cavities  thert^  may  be  audible  amphoric  breathing 
of  an  cMpiisite  ty|H\  metallic  breathing  without  any  rales  at  all. 
iHH^anso  the  tibr^ms  walls  do  not  stvrete  any  more.  These  are  cases 
that  art*  \loing  well  ft»r  years  in  spite  of  extensive  excavations.  In 
man\  arrx^stt^l  i  a\  ities  thert*  remain  creak^v  sounds,  espei^ially  when  the 
phiral  sluvts  an*  not  at  all  adherent,  or  when  the  adhesions  are  but 
(HiriiaK  st^  that  then*  are  ditfen^mx^  in  the  elasticity  of  various  parts 
k4  the  atTtvttxl  an*a  of  tht^  luug. 
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In  many  cases  the  number  of  rales  in  excavations  and  their  intensity 
are  su  ^Teat  tliat  they  (jhscHre  ail  tlie  lireath  sounds. 

The  metallic  tiiikle  is  only  rarely  heard  over  jiulrnonarx^  eavities. 

Pectorilo<iuy  is  niet  with  over  pniinfinary  cavities,  but  It  is  not 
pathognomonic  of  this  e<mditii*n.  In  many  eases  we  Iiear  the  voice 
as  if  it  is  diree'tly  spoken  into  the  ear  with  abnormal  clearness.  It 
merely  indicates  that  the  conditions  for  confhiction  are  uiujsnally 
good,  which  may  l>e  true  irf  excavations,  but  arc  also  met  with  in 
pneumothorax,  and  even  in  consolidated  lung  tissue  throngli  wliich  a 
lironehus  passes, 

Tlie  same  is  true  of  whispered  pectorilcK[u\  -  But  the  transmission 
of  the  winsperef!  voice  with  a  metallic  or  am]>horic  echo,  which  Kuthy 
i'alls  **amphorophony,"  is  a  sure  indication  of  a  smooth-walled  eiivity 
filled  with  air,  either  pulmonary  or  pleural,  /,  f.,  a  tuljerculous  excava- 
tion or  a  localized  pneumothorax.  The  dilierential  diagnosis  between 
these  two  conditions  can,  at  times,  be  made  out  by  the  .r-ra\s,  but  1 
have  met  w^ith  cases  in  which  roentgenography  was  not  decisive.  Some 
cavities  can  be  made  out  by  auscultation  with  much  less  trouble 
and  greater  reliability  than  by  other  diagnostic  methods.  Ampho- 
rophony  is,  however,  only  audible  over  old  and  larger  cavities  which  are 
stationary,  while  over  acutely  j>rogressive  and  extending  Mimicic  it  is 
only  rarely  heard.  In  many  cases  of  localized  pnenmothoriix  I  have 
found  distinct  whispered  pectoriloquy  in  the  axilla,  which  isexeeerlingly 
rare  in  cavity.  This  is  a  sign  of  great  value  in  attempts  at  diiferentia- 
tion  between  these  two  conditiojis, 

B&sal  Cavities. —The  vast  majority  of  tuberculous  cavities  are  formed 
in  the  upper  lobes  of  the  lungs,  except  in  the  terminal  stages,  when 
the  resistance  is  very  lowr,  excavations  then  extending  into  the  lower 
loV>ei^  of  the  lungs. 

They  are  very  difficylt  of  diagnosis.  We  may  fintl  signs  of  excava- 
tions at  the  Ijase  whicli  are  realty  "'pliantom  caverns/'  as  William 
Ewart*  called  them.  The  amphoric  sounds  of  an  excavation  in  the 
upjx^r  lobe  are  transmitted  to  tlie  base  by  some  transient  or  permanent 
consolidation.  Echo  nniy  alsfj  lie  responsible  for  cavernous  sounds 
at  the  base  when  the  original  excavation  is  situatetl  in  the  ojyjiosite 
side  of  the  chest  and  not  in  immediate  contact  with  the  spinal  column. 

Basal  cavities  were  rare  in  phthisical  persons,  but  of  late  more  of 
them  are  encountered.  It  seems  that  in  many  cases,  even  when 
occurring  in  tuberculous  patients,  they  are  of  itdluenzal  origin.  Many 
tuV>ercuIous  j>atients  who  were  attacked  by  epidemic  influenza  and 
lironchopneumonia  remained  with  interstitial  pneumonic  lesions  in 
the  lower  lobes  of  the  lung,  especially  the  left  lung.  In  these  patients 
the  tuberculous  pr^K'ess  in  the  upper  lobe  pursues  its  course  almost 
unatiected  by  the  brtHK-hiectatic  lesion  in  the  lower  lobe;  but  they 
cough  antl  expectorate  much  more  severely  than  tht>se  who  are  free 

*  Goulatoniaii  LceturcSi,  British  Med.  Jour.,    1882. 
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from  this  complication.  The  number  of  this  sort  of  cases  has  very 
much  increased  during  recent  years. 

It  is  important  to  mention  that  the  prognosis  is  more  unfavorable 
in  tuberculous  basal  cavities  than  in  those  located  in  the  upper  lobes, 
undoubtedly  because  they  do  not  empty  themselves  with  ease.  Con- 
sidering a  pulmonary  cavity  as  an  abscess,  we  understand  that  when  it 
does  not  drain  the  result  must  be  disastrous;  the  abundant  secretions 
fill  it  up,  and  cough  is  not  very  effective  in  removing  them.  In  the 
terminal  stages  of  phthisis  with  lesions  in  the  upper  lobe,  excavations 
sometimes  form  at  the  base,  as  we  find  them  at  necropsy,  and  kill  the 
patient  who  may  have  been  getting  along  very  well  before  their 
occurrence.  In  fact,  if  in  the  course  of  chronic  phthisis  signs  of  excava- 
tion appear  in  the  lower  half  of  the  chest,  the  prognosis  is  very  gloomy. 

Visceral  Displacements.— The  displacements  of  the  mediastinal 
organs  have  already  been  referred  to  (p.  401).  The  heart  is  in  most 
cases  of  advanced  phthisis  displaced  toward  the  affected  side  of  the 
chest,  and  in  right-sided  lesions  we  at  times  meet  with  complete 
dextrocardia.  But  in  many  cases  there  are  also  to  be  noted  displace- 
ments of  the  trachea  and  larynx,  first  described  by  E.  Ruedinger.* 
Gerald  B.  Webb,  A.M.  Forster,  and  B.  G.  Gilbert*  described  in  detail 
the  tracheal  position  in  phthisis  and  suggested  an  easy  method  of 
detecting  it:  By  placing  the  hand  behind  the  neck  while  the  thumb 
anteriorly  reaches  out  to  the  trachea  and  rolls  it,  we  can  in  most  cases 
determine  its  position.  It  appears  that  in  most  cases  of  early  phthisis 
the  trachea  is  displaced  toward  the  affected  side.  Webb  found  in  100 
cases  of  pulmonary  tuberculosis  of  all  ages  the  recognition  of  the 
side  especially  affected  proved  correct  in  69,  doubtful  in  19,  and 
incorrect  in  12  cases.  It  is  due  to  pleural  adhesions,  together  with 
fibrosis  in  the  lung  or  pulmonary  retraction  pulling  the  trachea  along. 

This  deviated  trachea  is  occasionally  a  source  of  error  in  diagnosis. 
When  it  is  displaced  to  the  margin  of  the  sternum,  we  hear  loud  tracheal 
or  even  "cavernous''  breath  sounds  both  anteriorly  and  posteriorly, 
and  thus  diagnose  a  cavity  which  does  not  exist.  Especially  is  this 
error  of  great  moment  when  the  trachea  is  displaced  to  the  opposite 
unaffected  side  after  the  induction  of  a  pneumothorax,  and  we  may 
think  that  there  is  a  cavity  in  the  untreated  lung.  But  a  little  care 
will  usually  clear  up  the  case,  especially  when  the  possibility  of  dis- 
placement of  the  trachea  is  borne  in  mind.  Webb  says  that  movement 
of  the  trachea  to  the  side  of  the  healthier  lung  following  the  application 
of  pneumothorax  foretells  a  successful  application  of  this  procedure. 
In  my  experience  this  is  not  invariably  the  case. 

In  many  cases  there  is  also  upward  displacement  of  the  stomach 
and  liver  after  pulmonary  retraction. 

Duration  of  the  Disease.— The  duration  of  chronic  phthisis  is  vari- 
able.   Some  patients  get  well,  or  succumb,  within  one  year,  while  in 

»  Reitr.  js.  Klin.  d.  Tuljorkiilosc,  1910,  17,  151. 
«  Jour.  Am.  Med.  Absii.,  1915.  66,  1017. 
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most  the  sluggish  course  continues  intermittently  for  many  years, 
during  whidi  period  the  patients  consider  themselves  cured,  and 
suffer  from  "relapses"  several  times.  They  constitute  the  bulk  of 
the  dass  of  patients  who  are  admitted  to  sanatoriums  and  hospitals 
for  consumptives  several  times.  The  reason  is  clear  when  we  bear  in 
mind  the  oscOlating  course  of  the  disease — during  acute  or  subacute 
exacerbations  they  seek  relief  in  institutions,  while  during  remis- 
sions, when  the  process  is  quiescent,  they  believe  that  they  have  been 
cured,  or  the  disease  has  been  arrested. 

Basing  their  estimates  on  heterogeneous  material,  different  authors 
have  estimated  the  average  life  of  the  consumptive  as  at  from  one  to 
ten  years.  Leudet*  found  that  of  hospital  patients  90.7  per  cent  die 
within  five  years  of  the  onset  of  the  first  symptoms;  9.3  per  cent 
during  the  sixth  to  the  nineteenth  year.  He  also  found  that  among 
the  more  prosperous  patients  only  77.2  per  cent  die  within  the  first 
five  years,  and  22.8  per  cent  between  the  sixth  and  the  nineteenth 
years.  Brown  and  Pope,*  studying  statistically  the  outlook  of  patients 
discharged  from  the  Adirondack  Cottage  Sanitarium,  found  that  of 
those  discharged  "apparently  cured'*  at  the  end  of  five  years,  94  per 
cent  of  the  expected  were  alive;  at  the  end  of  ten  years,  86  per  cent. 
In  those  "arrested"  the  proportions  for  the  corresponding  years  were 
63, 49  and  46  per  cent;  and  for  those  "active,"  25,  15  and  10  per  cent. 
It  is  thus  clear  that  "an  arrested"  or  even  an  "active"  case  is  not 
necessarily  doomed.  There  are  always  good  chances  to  live  for  long 
years. 

The  striking  disparity  in  these  two  sets  of  statistics  is  due  to  the 
difference  in  the  material.  Leudet  studied  only  fatal  hospital  cases, 
without  including  any  of  those  who  survived  twenty  years,  while 
Brown  and  Pope  studied  cases  discharged  from  a  good  sanatorium  in 
which  moderately  well-to-do  patients  predominate,  and  among  whom 
a  fairly  large  proportion  were  affected  with  the  abortive  t\T)e  of  the 
disease. 

Attempts  at  estimating  the  average  duration  of  life  of  the  consump- 
tive have  also  met  with  failure  because  it  is  difficult  to  obtain  com- 
parable material.  When  only  acute,  progressive  cases  are  considered, 
the  average  is  a  low  figure,  one  year  or  even  less;  when  abortive  cases 
are  considered — and  they  are  mostly  those  which  have  been  diagnosed 
exceedingly  early  in  the  disease — the  average  is  very  high.  It  is  for 
this  reason  that  the  "averages"  vary  from  one  to  ten  years,  according 
to  different  authors. 

But  for  the  individual  patient,  with  whom  the  physician  deals, 
averages  do  not  count  for  much.  He  must  be  judged  by  the  clinical 
manifestations.  It  may  be  stated  that  those  who  have  long  periods 
of  quiescence  live  long;  many  practically  their  natural  lives.    They 

>  Quoted  from  Kuthy  and  Wolff-Eisner,  Prognosenstollung  d.  Tul)erkulose,  Berlin, 
1914.  p.  56. 
•  Am.  Med..  1904,  8,  879;  Ztschr.  f.  Tuberkulose,  1908.  12,  205. 
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may  he  "eiire<r'  several  times  when  they  sutTer  fn*m  acute  or  sul»aciite 
exacerbations,  but  they  reeiiiMTate  every  time  arul  Jive  (Hi,  aften 
with  quite  some  efficiency.  On  the  other  haiKi,  in  tlie  case  of  tlinse  in 
whom  acute  or  sul>acute  exacerbations  are  frtH|ucnt,  and  each  is  of 
hai^  duration^  a  fatal  issue  is  inevitable  sotaier  or  hiter. 

Modes  of  Death. —  Death  supervening  during  an  acute  exaerrba- 
titm,  when  the  process  in  the  hings  is  extending,  or  the  toxemia  is 
severe,  or  the  resistance  is  Itjw,  may  be  rapid,  like  from  fjucumunia 
or  septitrmia.  The  patient  may  have  done  r[uitc  well,  Ixiit  is  suddenly 
stricken  with  high  fever  and  prostration,  and  iie  succumbs  to  dyspnea, 
cardiac  failure,  etc.  At  the  autopsy  acute  miliary  tul>erculosis  is 
fonnd  in  th€'se  cases.  Usually  the  process  is  slower:  the  Ingh  con- 
ttnutms  or  remittent  fcver»  the  profuse  iuglitsweats>  anorexia,  <1\  sj>hagia 
*lue  to  laryngeal  ulc<'ration,  extreme  emaciation,  etc.,  keep  on  for  weeks 
or  months;  the  patient  is  gradually  but  surely  consumed  by  the  dis- 
ease. In  some,  the  last  few  weeks  resemble  in  their  symptomatology 
the  typhoid  state  with  marked  prostration,  muttering  delirium,  etc., 
which,  again,  is  an  imlication  of  complicating  miliary  tulju^rculosis. 

In  others,  the  cachexia  progresses  desj>ite  the  fact  that  the  fever  is 
low,  hardly  ever  exceeding  101°  F.,  and  the  patients  finally  die  from 
asthenia,  like  those  suffering  from  malignant  disease.  Excepting  the 
cough,  fliarrhea,  and  weakness  they  do  not  suffer  much  ami,  Invause 
the  sensorium  is  well  retained  to  the  end,  the  euphoria  may  be  extjuisite. 
Others  consider  themselves  quite  well  despite  the  extreme  emaciation 
and  attempt  to  walk  around,  against  the  advice  of  their  physician,  and 
among  them  death  due  to  asystole  the  result  i*f  toxic  myocarditis — 
the  [)oisone<l  heart  of  Sir  tlames  Mackenzie,  may  cmtut.  Some  of  these 
unfortunates  are  (jceasionally  found  dead  in  bed  in  the  morning.  But 
in  such  eases  it  may  not  have  t>een  syncope,  but  a  heavy  dose  of  some 
opiate  whicli  abolishetl  the  reflexes,  preventcil  cough  and  exfiect oration, 
and  they  were  drowned  Ivy  their  own  secretions.  Other  causes  of 
sudden  death  during  the  night  are  sudden  onset  of  (jneumothorax, 
copious  hemorrhage,  etc.,  killing  l>efore  aid  can  Ix*  sunnnoneiL 

Complications  of  the  disease  are  often  responsible  for  a  fatal  issue. 
Among  the  most  imp*>rtant  are  pulmonary  hemorrhage  and  pneomiK 
thorax.  While  9S  per  c*ent  of  patients  who  suffer  from  more  or  less 
bleeding  survive  the  accident,  2  {>er  cent  succumb  to  it.  The  patient 
ma^>'  feel  ct>mparativel\'  well,  and  in  fact  consider  himself  on  the  way 
of  recovery,  or  even  curetb  when  suddenly  brisk  and  profuse  hemor- 
rhage occurs  and  kills  him.  Emaciated  {mtients  may  die  as  a  result  of 
suffocation  with  their  own  blocnJ,  lieing  i>owerless  to  expel  it  froni  *the 
chest. 

Pneumothorax  is  the  cause  of  death  in  about  one  of  Ini)  fatal  cases 
of  phthisis.  This  may  kill  the  patient  within  one  or  two  days,  the 
causf*  of  death  being  as|>hyxia,  or  within  a  few  weeks  or  mrmths  through 
compli(*ating  pyothtjrax. 

Complicating  lar\'ngeal  tuWrcnlosis  is  responsible  for  the  death  of 
many  patients  through  dysphagia,  dyspnea,  edema  t*f  the  glottis,  etc. 


PREMONITORY  SIGNS  OF  DEATH 

Between  5  aod  10  per  cent  of  deaths  from  phthisis  are  preceded  by 
cerebral  symptoms.  Most  of  these  are  due  to  tuberculous  meningitis, 
but  some  are  also  caused  hy  uremia,  as  was  already  stated. 

Pramomtory  Signs  of  Death,— I u  chronic  phthisis  with  tendencies 
to  a  fatal  issue,  it  is  often  very  difficult  to  projy^nosticate  the  time 
when  the  end  wiJl  come.  Indeed^  the  more  extensive  the  experience 
of  a  physician  with  tliis  disease,  the  more  guarded  he  beeoiues  in 
foretelling  the  day  of  death.  Such  statements  as  **he  cannot  survive 
three  days/*  or  **he  will  surely  die  within  a  week,"  etc.,  shoulrl  be 
avoided.  Some  patients  keep  on  living  for  weeks  or  months  under 
conditions  which  are  puzzling,  to  say  the  least. 

There  are  symptoms  and  signs  whir  h  may,  however,  be  considered 
precursf>rs  of  death  in  phthisis.  Of  these  we  may  mention:  Dys- 
phagia, due  to  laryngeal  ulceration,  when  not  quickly  relieved  by 
treatment,  is  a  sure  indication  that  the  patient  will  nut  survive  very 
long.  The  same  is  true  of  profuse  diarrhea  which  cannot  he  controlled 
by  treatment.  1  he  emaciation  is  extreme,  and  the  end  comes  rapitlly. 
But  I  have  seen  (ases  with  profuse  diarrhea  lasting  for  mtmths,  in  spite 
of  the  fact  that  the>^  hardly  assimilated  any  nourishment.  The  reason 
is  clear  when  we  €x»nsider  that  the  emaciated  victim  of  phthisis  lies 
quietly,  hardly  moving  a  limb,  or  expending  any  energy,  so  that  the 
least  fuel  is  sufficient  to  keep  the  spark  of  life  aglow. 

Edema  of  the  extremities  yevy  often  appears  shortly  before  deatli. 
It  is  usually  due  to  cardiac  weakness  or  nephritis,  thrombosis  or 
thrombophlebitis.  It  may  be  unilateral,  hut  usually  both  lower 
extremities  are  atfected.  The  swelling  may  be  enf>rm*»us  in  extreme 
eases,  while  in  most  it  is  but  moderate  and  tender  on  pressure.  When 
this  edema  of  the  lower  extremities  is  combined  with  cyanosis  and 
dyspnea,  a  fatal  issue  may  be  expected  within  a  month.  Thromlxjsis 
of  the  femoral,  jugular,  subclavian,  or  other  veins  is  one  of  the  surest 
premonitury  signs  of  death.  A  sudden  elevation  of  the  temperature, 
accompanierl  by  severe  d\'si>nea,  c^^'anosis,  the  typhoid  state,  muttering 
delirium,  etc.,  is  an  indication  of  complicating  acute  miliary  tuber- 
ciiltjsis  from  which  recovery  is  not  to  be  expected. 

Aphthmis  stomatitis  commonly  portends  death.  In  some  cases 
treatment  may  improve  the  condition  in  the  mouth,  but  within  a  few^ 
weeks  the  powers  of  life  wane  and  death  supervenes.  Another  sign 
which  justifies  information  to  relatives  that  the  end  is  n€*ar  is  a  red, 
spoDg>'  condition  of  the  free  edge  of  the  gums. 


CHAPTER  XXI. 
ABORTIVE  TUBERCULOSIS. 

Natural  Resistance  Against  Phthisis.— As  was  already  shown,  infec- 
tion with  tubercle  bacilli  is  harmless  to  the  vast  majority  of  civilized 
people;  the  lesion  cicatrizes  more  or  less  quickly  without  producing 
distinct  clinical  symptoms.  During  childhood,  when  most  infections 
occur,  the  morbidity  and  mortality  from  this  disease  are  insigni6cant. 

We  cannot  recognize  these  mild  or  abortive  infections  clinically, 
except  by  the  tuberculin  test;  they  probably  pass  as  slight  or  severe 
"colds,**  grippe,  bronchitis,  etc.  Nor  do  we  know  whether  they  are 
due  to  the  inoculation  by  strains  of  bacilli  of  low  virulence,  considering 
the  marked  difference  in  virulence  displayed  by  various  strains  of 
tubercle  bacilli.  The  suggestion  that  they  may  be  due  to  infection 
with  bovine  bacilli  appears  to  have  much  in  its  favor,  but  this  also 
has  not  been  proved. 

Clinical  evidence  seems  to  point  in  another  direction  as  to  why  some 
tuberculous  lesions  are  abortive.  As  will  be  shown  later  on  (see  p.  607) 
individuals  with  normal  or  excessive  action  of  the  thyroid  gland  only 
rarely  suffer  from  acute  and  progressive  phthisis;  likewise  those  in 
whom  the  lymphoid  apparatus  is  hypertrophied,  especially  of  the 
"lymphatic  diathesis,"  only  rarely  succumb  to  tuberculous  disease. 
It  is  in  fact  rare  to  meet  phthisical  patients  with  enlarged  lymphoid 
tissues  in  the  throat.  When  tuberculous  lesions  are  discovered  in 
these  individuals,  they  are  either  quiescent,  or  altogether  sclerosed,  and 
have  hardly  any  s>Tnptoms.  In  his  study  of  such  lesions,  Eugene  L. 
Opie^  found  that  healed  and  in  great  part  calcified  lesions  in  persons 
who  died  from  non-tuberculous  disease  are  almost  invariably  accom- 
panied by  hypertrophy  of  the  lymphatic  glands  in  which  tuberculous 
lesions  tend  to  heal  even  when  extensive.  In  other  words,  individuals 
with  properly  active  lymphoid  glands  are  likely  to  suffer  from  abortive 
tuberculosis  when  infected  with  tubercle  bacilli.  This  subject  deserves 
further  investigation. 

We  meet  at  times  cases  of  abortive  tuberculosis,  i.  e.,  patients  in 
whom  the  disease,  instead  of  pursuing  the  usual  clinical  course  to  its 
termination  in  death  or  recovery  after  several  months'  or  years'  illness , 
vt  aborted  ivithin  a  few  weeks  or  months  of  indisposition.  In  other  words, 
just  as  we  at  times  meet  with  cases  of  abortive  pneumonia,  typhoid, 
scarlet  fever,  etc.,  so  is  there  a  form  of  pulmonary  tuberculosis  which 
is  of  relatively  short  duration  and  invariably  terminates  in  recovery. 

»  Am.  Rev.  Tubercul..  1920.  4,  629. 
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In  these  cases  the  lesion  is  apparently  circumscribed,  of  little  activity, 
often  altogether  latent  and  quickly  cicatrizes,  and,  when  the  patient 
dies  from  any  other  cause,  it  is  found  at  the  autopsy  in  the  shape  of 
more  or  less  extensive  scars  located  at  the  extreme  apex,  pleural 
adhesions,  or  even  isolated  fibrous  or  calcareous  nodules  which  hardly 
caused  any  inconvenience  to  their  owners  during  life. 

In  the  older  works  on  phthisis,  this  form  of  tuberculosis  is  not  men- 
tioned at  all.  In  former  days  only  advanced  phthisis  was  recognized. 
But  in  recent  years,  since  BardMescribed  the  pathology  and  symptom- 
atology of  iuberculose  abortive,  many  others  have  mentioned  it  more 
or  less  extensively.  In  the  second  edition  of  Cornet's^  treatise,  also 
in  Bandelier  and  Ropke's  book,  we  find  it  mentioned  cursorily,  while 
Piery*  in  his  book  devotes  an  extensive  chapter  to  it.  Bezan9on^  and 
the  present  author*  have  published  papers  on  the  subject  of  abortive 
tuberculosis. 

Abortive  tuberculosis  is  responsible  for  a  large  proportion  of  "  non- 
tuberculous"  cases  in  sanatoriums^ — ^the  lesion  heals  very  quickly  and 
it  is  often  suspected  that  the  patients  were  admitted  through  an 
error  in  diagnosis.  Many  of  the  patients  who  state  that  w^ell-known 
physicians  have  considered  them  tuberculous  at  one  time,  but  that  they 
have  none  the  less  been  healthy  all  along  for  years,  have  in  fact  been 
affected  with  die  abortive  type  of  the  disease  at  the  time  the  diagnosis 
was  made.  I  have  seen  many  patients  who  applied  for  admission  to 
public  sanatoriums  and  were  passed  by  the  admitting  physicians  as 
eligible  incipient  cases,  but  inasmuch  as  the  institutions  were  over- 
crowded, they  had  to  wait  for  weeks  or  months  for  vacant  beds.  When 
they  were  finally  called,  it  was  found  that  all  the  symptoms  and  signs 
of  the  disease:  had  vanished.  As  will  be  shown  later  on  (see  p.  486), 
many  of  these  cases  are  instances  of  apical  tuberculous  pleurisy.  The 
prognosis  in  tuberculous  pleurisy  is  usually  better  than  in  paren- 
chymatous lesions.  A  large  proportion  of  cases  of  **  persistent  colds,'' 
grippe,  rhinopharyngitis,  etc.,  are  also  abortive  tuberculosis.  If 
they  were  carefully  studied,  we  would  discover  some  physical  signs  in 
the  chest  substantiating  this  view.  In  fact,  L.  Napoleon  Boston* 
reports  finding  tubercle  bacilli  in  cases  of  acute  colds,  influenza, 
bronchitis,  etc.,  but  the  patients  recovered  without  becoming  tuber- 
culous.   Many  of  these  were  in  fact  abortive  tuberculosis. 

SynM^matology  of  Abortive  Tuberculosis.— f^  symptoms  and 
siqns  of  abortive  tuberculosis  are  the  same  as  those  of  incipient  phthisis, 
but  they  never  poss  beyond  that  stage.  In  most  cases  it  begins  with 
the  symptoms  of  a  common  "cold.''  After  some  exposure  the  patient 
begins  to  cough,  has  some  fever,  malaise,  backache,  etc.,  and  is  treated 

*  Formes  cliniclues  do  la  tuberculose  pulmonairc,  Gen6ve,  1901. 

*  Die  Tuberkulose,  Vienna,  1907,  p.  690. 

*  La  tuberculose  pulmonaire,  Paria,  1910,  p.  491. 

*  Bull.  Soc.  h6p.  de  Paris.  1901,  p.  933. 

*  Medical  Record.  1913,  82,  921. 

*  Interstate   Med.   Jour..    1914.  21,   330. 
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for  curyza,  grippe,  tonsillitis,  etc.  But  insteiid  at  aiiK*lioratiiv^  within  a 
few  days  or  a  week,  the  syniptoms  jMrsist  for  a  iiifJiith  or  two.  hi 
many  eases  the  onset  is  marked  l>y  liemoptysis.  The  j)atient,  who  has 
felt  quite  welL  t*r  at  most  has  eoy^hed  for  a  few  days,  sinldenly  feels 
some  irritation  in  the  throat  and  (ou^^hs  injt  some  bh>od  or  blotMl- 
streaked  sputum.  The  hleediiij?  nay  last  for  a  few  hours  or  days  and 
either  stops  abruptly,  or  eoutinues  for  a  few^  days  in  the  form  of  streaky 
sputum.  Many  tuhercnlous  patients  ^ive  histories  of  one  or  more 
attaeks  of  alxjrtive  tulKTrnbjsis  years  liefore  the  fmset  of  syniptrnns  nf 
aetive  phthisis.  The  last  attaek  is  not  "aborted/'  Every  physician 
ha^  among  his  clientele  patients  who  expeetoraterl  l>lood  years  ago, 
but  have  felt  well  all  along.  While  in  many  of  thi^se  the  hemor- 
rhage was  of  extrapulmonary  origin^  as  was  already  sh(»wn,  in  (»thers  it 
was  due  to  al)ortive  tuberculosis. 

Wlien  the  thermometer  is  carefully  and  jmliciously  used,  we  Hud 
fever  of  a  mih!  type;  especially  in  the  afterutwu  there  is  a  rise  of  one 
or  two  {legrees,  and  in  the  early  morning  there  may  be  some  subnor- 
mal temperature.  In  some  eases  that  came  under  my  observation  I 
found  the  typical  temperature  curve  of  mild  incipient  phthisis,  and 
there  were  many  of  the  accompanying  symptoms  of  hypertherrnia — 
malaise,  languor,  pain  iu  limbs,  l*ackaehe,  etc.  While  the  patient  is 
not  completely  inca]>at*itated,  \Qt  he  feels  tired  during  the  aftenaMai, 
but  recujmrates  in  the  evening,  (ir  feels  refreshed  after  a  night's  sleep, 
Xightsweats  are  rare,  but  in  a  few  I  have  noteil  that  they  were  drench^ 
ing.  Tlie  apix^tite  is  usually  retained  and  when  the  patient  is  told 
to  eat  well  and  plenty,  he  finds  nn  difficult}'  in  following  instructions. 

<'ongh  is  a  ciuistant  symptom;  though  nmny  state  that  they  tlu 
not  cough,  careful  inquiry  reveals  that  they  clear  their  throats  in  the 
morning.  We  often  meet  with  dry,  hacking  eough  which  is  an  annoy* 
ance  during  the  day.  and  keeps  the  patient  awake  dnring  the  night. 
Oc/casitnnilly  the  emigh  is  producti\e  of  glairy  nnn-ns,  but  the  muco- 
purulent sputum  ui  phthisis  is  never  seen  in  abortive  eases,  unless 
there  is  some  rhiuo[)haryngitis. 

Mejst  abortive  causes  are  of  the  "ck>sed'*  variety  of  tuberculosis,  but 
now  and  then  we  meet  witli  t)ue  shipwing  tubercle  bacilli  in  the  sputum, 
('i»risidering  that  a  considerable  proportion  of  these  cases  have  hardly 
any  parenehyrnatous  lesion,  but  are  iu  fact  instances  of  ajtical  [jlmrisy, 
it  is  clear  that  tulwrele  bacilli  in  the  sputum  should  be  detected  only 
exceptionally. 

In  some,  we  meet  ^vitli  !n>arseness  lasting  intermittently  for  a  few^ 
hmirs  ilurfng  the  rlay,  or  for  several  days  in  succession. 

Ta(4iy(*ardia  is  nf)t  a  very  frequent  symptom,  but  we  very  often  find 
instability  of  the  pulse;  the  least  exertion  or  excitement  raises  its 
rate  to  90  or  more  per  minute.  The  bhx>d-pressure  is  usually  lower 
than  nonimh  With  the  im|>rovement  in  the  condition  of  the  patient 
both  the  pulse  and  the  blood-pressure  become  normal  again. 
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Physical  Signs.— The  objective  signs  are  those  of  incipient  phthisis. 
Of  course,  when  the  lesion  is  limited  and  centrally  located,  we  may 
not  find  any  physical  signs  at  all,  and  without  hemoptysis  and  tubercle 
bacilli  in  the  sputum,  the  diagnosis  cannot  be  made.  In  all  proba- 
bility the  vast  majority  of  tuberculous  infections  in  man  are  of  this 
character.  They  are  aborted  without  revealing  themselves  in  any 
way.  But  in  those  in  whom  the  conglomeration  of  tubercles  is  large 
enough  to  alter  the  air  content  in  a  limited  area  of  the  lung,  we  may 
find  signs  on  percussion  and  auscultation. 

A  short  note  above  and  immediately  beneath  the  clavicle  is  quite 
common.  But  this  may  be  obscured  by  vicarious  emphysema,  hyper- 
function,  or  relaxation,  of  the  surrounding  lung  tissue  which  may  emit 
a  hyperresonant  note.  Shortening  of  an  apex,  or  narrowing  of  Kronig's 
resonant  areas,  is  more  common  and  can  be  easily  made  out  with  careful 
percussion. 

On  auscultation  we  may  hear  feeble  breath  sounds  over  the  site 
of  the  lesion,  or  rough,  interrupted,  cog-wheel  breathing.  Only  the 
inspiratory  murmur  is  usually  altered,  but  I  have  seen  cases  in  which 
the  expiratory  murmur  was  prolonged,  and  even  bronchovesicular 
in  character,  indicating  extensive  infiltration,  yet  recovery  went  on 
speedily,  showing  that  even  a  considerable  focus  may  be  aborted. 
This  is  confirmed  by  the  large  scars  or  encapsulated  and  calcified 
tubercles  found  at  times  while  making  autopsies  on  persons  who  died 
from  causes  other  than  tuberculosis. 

Adventitious  sounds  are  not  often  heard,  excepting  in  those  who 
have  had  hemoptysis  and  in  some  grippal  cases,  in  which  dry  crackles, 
of  crepitation,  may  be  audible  during  inspiration  and  influenced  by 
cough.  In  many  a  friction  sound  is  audible  over  the  supraspinous 
fossa,  in  the  "alarm  zone.**  There  are  instances  of  apical  tuberculous 
pleurisy  which  is  described  elsewhere  (see  p.  486).  Of  course,  to  be  of 
significance,  these  signs  must  be  strictly  localized  at  one  apex,  and 
constant  for  some  time.  They  must  also  be  differentiated  from 
spurious  rales,  as  well  as  from  marginal  sounds. 

Roentgenography  is  of  little  value,  as  was  alreadv  stated  in  Chapters 
XVII  and  XIX. 

Diagnosis.— These  are  the  classical  symptoms  and  signs  of  incipient 
phthisis,  and  when  meeting  with  a  case  we  are  by  no  means  certain 
as  to  the  course  the  disease  is  likely  to  take.  In  fact,  many  abortive 
cases  are  admitted  to  sanatoriums  where  they  are  speedily  cured, 
and  they  contribute  no  small  portion  of  the  statistical  success  of 
institutional  treatment. 

In  the  progressive  cases  the  lesion  extends  and  the  constitutional 
symptoms  become  more  and  more  marked  within  a  few  months,  while 
in  the  abortive  form  the  mild  fever,  cough,  nightsweats,  etc.,  abate 
within  a  few  weeks  or  one  or  two  months,  and  the  physical  signs  dis- 
appear, or  they  are  superseded  by  sibilation,  and  there  may  perma- 
nently remain  a  prolonged  expiratory  murmur  over  the  affected  apex. 
27 
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While  in  most  cases  the  local  impairment  of  resonance  remains,  and  for 
this  reason  there  are  many  persons  in  whom  there  are  differences  in 
this  regard  when  the  two  apices  are  compared,  I  have  observed  that  in 
some  even  this  disappears,  to  be  replaced  by  slight  hyperresonance, 
due  probably  to  hyperfunction,  the  result  of  vicarious  emphysema  of 
lung  tissue  around  the  cicatrix  which  was  caused  by  the  healing 
process. 

Without  observing  the  patient  for  several  weeks,  and  without  an 
initial  pulmonary  hemorrhage,  or  tubercle  bacilli  in  the  sputum, 
abortive  tuberculosis  cannot  be  diagnosticated,  because  there  always 
lurks  a  suspicion  that  it  may  have  been  a  non-tuberculous  apical  lesion. 
There  are,  however,  some  points  which  may  help  us  in  recognizing 
this  form  of  tuberculosis:  When  a  patient  with  a  distinct  apical  lesion 
has  a  good  appetite  and  normal  gastric  function,  gaining  weight  and 
strength  as  soon  as  he  begins  to  take  care  of  himself,  there  is  a  likeli- 
hood that  the  lesion  may  be  aborted  and  cured  within  two  or  three 
months.  However,  this  may  prove  deceptive  at  times.  Some  points 
which  have  helped  me  are  the  following:  A  slow  pulse,  not  much 
influenced  by  exertion  or  excitement,  speaks  for  a  benign  process. 
The  initial  hemoptysis  of  chronic  phthisis,  as  was  already  stated,  is 
usually  preceded  by  cough,  weakness,  nightsweats,  etc.,  for  weeks 
before  the  bleeding,  while  in  abortive  cases  this  is  rare — the  hemoptysis 
comes  like  a  thunderbolt  out  of  a  clear  sky,  without  any  premonitory 
symptoms  and  without  any  apparent  exciting  cause.  In  progressive 
cases  the  initial  hemoptysis  is  usually  more  abundant,  and  always  fol- 
lowed by  fever  of  the  type  described  above.  In  abortive  tuberculosis 
the  temperature  remains  normal  at  times,  but  usually  it  is  slightly 
elevated,  1°  or  1.5°  F.  for  a  couple  of  weeks.  Initial  hemoptysis  of 
tuberculous  origin  without  high  or  moderate  fever,  and  without  tachy- 
cardia, weakness,  languor,  etc.,  points  to  an  abortive  lesion. 

In  the  majority  of  cases,  however,  only  careful  observation  of  the 
course  of  the  affection  is  decisive.  Moreover,  abortive  tuberculosis  is 
apt  to  recur.  As  was  already  stated,  in  many  cases  the  exacerbations 
abate,  but  now  and  then  the  new  attack  persists  and  then  symptoms 
of  chronic  phthisis  make  their  appearance.  At  times  the  subsequent 
attack  manifests  itself  by  acute  and  progressive  course,  again  conflrm- 
ing  the  observations  that  acute  tuberculosis  lesions  in  adults  are 
antedated  by  milder  attacks. 


CHAPTER  XXII. 
FIBROID  PHTfflSIS. 

Fibrous  Hyperplasia  in  Phthisis.— Discussing  the  morbid  anatomy 
of  phthisis,  we  showed  that  while  the  tuberculous  process  is  mainly 
one  of  destruction — infiltration,  caseation  and  softening — there  are 
reparative  forces  at  work  in  almost  every  case,  manifesting  themselves 
principally  in  the  formation  of  connective  tissue  which  either  heals 
the  lesion  through  cicatrization,  or  at  least  limits  its  progress.  In  fact, 
it  may  be  said  that  without  the  formation  of  connective  tissue,  every 
case  of  phthisis  would  be  acute.  The  balance  between  the  destructive 
and  reparative  processes  in  phthisis  depends  consequently  on  the 
amount  of  fibrosis  within  and  about  the  lesion — the  more  intense  the 
formation  of  fibrous  tissue  the  slower  the  progress  of  the  disease,  and, 
conversely,  the  more  caseation  and  necrosis,  the  more  acute  and  pro- 
gressive the  disease. 

We  must  distinguish  between  fibrosis  and  formation  of  cicatrices. 
When  a  lesion  cicatrizes,  the  activity  of  the  tuberculous  focus  is 
extinguished,  though  without  any  restitutio  ad  integrum,  as  is  seen  in 
healed  tuberculous  lesions  of  the  lungs  and  pleura.  But  in  fibrosis 
the  lesion  is  an  active,  inflammatory  process,  though  it  may  be  only 
slightly  progressive,  yet  connective  tissue  is  being  continually  produced. 
In  other  words,  in  fibroid  phthisis  the  destructive  process  is  smoulder- 
ing, though  in  abeyance,  or  entirely  absent,  and  the  proliferative  pro- 
cess dominates.  As  Bard  says,  the  lesions  may  be  progressive  and 
spreading,  though  they  are  not  of  a  destructive  character. 

It  must  also  not  be  confused  with  fibroid  degeneration  of  the  pul- 
monary parenchyma  which  at  times  follows  acute  or  chronic  non- 
tuberculous  inflammatory  processes  of  the  lungs,  such  as  the  so-called 
interstitial  pneumonia,  pulmonary  induration,  or  cirrhosis,  etc. 
Fibroid  phthisis  is  a  specific  proliferation  of  the  lung  tissue  caused  by 
tubercle  bacilli. 

Clinically  this  form  of  tuberculosis  is  characterized  by  an  exceedingly 
chronic  course  extending  over  many  years,  finally  leading,  in  most 
cases,  to  the  development  of  the  symptoms  and  course  of  the  common 
form  of  chronic  phthisis.  It  differs  from  other  forms  of  inflammatory 
fibrous  degenerations  of  the  lung  in  that  it  is  caused  by  tubercle 
bacilli,  and  that  characteristic  tuberculous  giant  cells  are  found 
microscopically  in  the  lesions  of  fibroid  phthisis. 

Fibroid  phthisis  was  mentioned  by  Bayle  one  hundred  years  ago 
and  ever  since  by  many  others;  Sir  Andrew  Clark*  coined  the  term, 

t  Fib|t)id  Diseases  of  the  Lung,  London,  19Q^. 
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nut]  made  a  thor(»up:h  study  of  the  pathology  and  syinptomatolo^'  of 
the  disease.  ('.  J.  B.  and  i\  T,  Williams,'  in  their  book  on  eonsunip- 
tion,  also  give  a  complete  deseription  of  tliis  form  of  phthisis.  Of 
the  more  reeent  writers  who  treat  of  this  subject  mux  be  mentioned 
liarrl,"  Sokolowski,"'  and  Piery.^  While  most  of  the  authors  do  not 
a^ree  on  the  various  points  whicli  charactenze  fibroid  phthisis,  yet  in 
the  main  they  are  in  agreement  on  its  differentiation  from  all  other 
forms  of  [)yhjionary  tuberculous  disease. 

Etiolo^.  — Fibroid  phthisis  is  mainly  eucf»untered  in  ]jersons  between 
forty  and  sixt>'  \ears  of  age  and,  contrary  to  the  statements  iti  many 
authors*  it  may  occur  in  younger  individuals.  Apparently  many  cases 
are  treated  for  chronic  bronchitis,  asthma,  pulmonary  emphysema, 
etc.,  and  only  after  the  process  has  lasted  for  many  years  is  the  char- 
acter of  the  affection  recogm'zed;  an  intercurrent  henn»rrhage»  or 
tubercle  bacilli  in  the  sputum »  reveals  the  true  nature  of  the  disease. 
I  have  met  with  many  eases  in  persons  under  thirty  years  of  age. 

It  appears  that  syphilis  is  an  important  etiological  factor;  when 
both  tuberculosis  and  syphilis  are  met  with  in  the  same  individual,  the' 
process  of  the  former  is  (jften  of  the  fibroid  type*     Sergcnt '  and  several 
other  Freni^h  writers  have  indeed  maintained  that  most  fibroid  cases 
are  a   manifestation  of  syphilis  and  tuberculosis.     Several   F^nglishj 
authors  hold  the  same  view.     Thus,  -I.  Mitchell  Bruce*^  says:     **It 
should  be  noted  that  some  rases  t^f  quiescent  phtliisis  give  a  history 
of  syphilis  which  may  account  for  the  disfiositiou  to  fibrosis,  and 
pro  tatdo  iiniy  be  a  favorable  element  progn<JsticalI\'/'     In  my  exp^- 
rieiiiT  this  holds  true  for  some  cases,  Init  not  for  the  majt>rity.     1  have 
seen  many  cases  of  fibroid  i>hthisis  in  which  specific  disi^ase  was  pt»si-" 
tively  excluded,  ami  at  the  IMoiitefiorc  IIosj)ital,  where  we  have  many* 
of  these  eases,  the  Wassermann  reacti()n  is  only  rarely  positive,  and 
the  other  stigunita  of  syi>hilis  are  lacking  in  tlie  majority  t*f  cases  of 
fibroid  phtliisis. 

Ivnglish  autliors,  notalily  Clark,  have  observed  that  the  gouty 
diathesis,  which  is  antagonistic  to  tulHTculosis,  is  responsible  for  the 
fibroid  form  of  phthisis.  This  is  not  in  agreement  with  my  expiTience, 
IxH'ansc  among  the  poor  in  Ntnv  York  City  gout  is  rather  rare,  while 
fibroid  phthisis  is  ([uitc  common.  Nor  have  I  foutid  any  etiological 
relatirHis  between  fibrtjid  phthisis  and  alcoholism,  or  social  and  eco- 
nomic conditions,  etc. 

It  appears  to  me  that  occupation  is  of  greater  etiological  moment. 
Most  of  the  cases  I  have  st^n  were  in  persons  working  imloors,  inhal- 
ing animal  ami  vegetable  dust — garment-workers,  furriers,  rag-pickers, 


^   Pill  mo  nary  CoiisumpHon*  London.  1887. 

»  r*jrni5  «>HnitiUL'?»  dv  \ii  luU>n-al<>H«.'  pulnionairc,  clarification  el  description  aommairc. 
GcnAvf.  mm. 
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et<*.  It  seems  also  that  chronic  lead  poisoning  is  a  prediiiposing  factor, 
!>ecaiLse  of  its  freqycnry  among  pluinl)ers,  printers,  and  house  painters. 
In  furmer  days  it  was  frequently  seen  umtmg  cliiuuiey-svveepers,  and 
today  it  is  met  with  among  those  who  inhale  any  irritative  dust,  as 
knife-grinders,  Ciial-heavcrs,  button-makers,  etc. 

Pathology,-  The  pathology  of  fibroid  phthisis  has  been  thoroughly 
studied  by  Sir  Andrew  dark,  who  destTibi^d  that  tlie  affected  huig  is 
usually  <lecreased  in  size;  sometimes  its  dimensions  lio  not  exceeil  the 
size  of  a  elosetl  list*  In  local  fibrosis  only  the  affected  part  of  the  lung 
may  be  coiitraeted*  while  the  rest  fills  up  its  place  by  compensatory 
emphysema*  ("avities  -pulmonary  and  bronchiectatie — are  common, 
s!irruundtHl  hy  dense,  rigid  walls.  Cheesy  nodules  enca]>sulated  by 
fibr*)id  tissue  are  frequent,  and  during  the  final  stages  the  caseating 
pnxess  gains  the  upper  hand  and  breaks  through  the  limiting  and 
protective  fibrous  tissue  spreading  the  rlestruetive  process.  The 
walls  of  the  alveoli  are  thickened  and  finally  obliterated  or  fified  in. 
the  interhibar  connective  tissue,  especially  around  the  large  vessels  and 
bronchi,  proliferates  enormously  antb  replacing  the  paremdiymatous 
tissue  of  the  lung,  prwluees  a  state  of  induration  through  which  the 
dilated  bronchi  pass. 

In  all  eases  of  fibnail  phthisis  the  pleura  is  thickened  over  the 
affected  area,  sometimes  attaining  a  thickness  f»f  one-half  to  three- 
fourths  of  an  inch.  The  pleural  cavity  is  adherent  and.  in  the  pleural 
form,  obliterated  by  tough  fibrous  tissue  binding  the  two  surfaces 
together,  and  from  it  other  banrls  of  eomiective  tissue  are  sent  forth 
into  the  hmg  which  contract  antl  drag  ahmg  toward  the  affected  side 
the  mediastinum,  the  diaphragm,  and  with  it  the  liver,  etc. 

We  are  not  clear  why  the  tubercle  bacilli  pnxluce  caseation  and 
h*quefaction  of  tissue  in  most  cases,  while  in  others  a  proliferation  of 
connective  tissue  is  the  dominant  feature  after  infection.  We  know- 
that  in  many  cases  4*f  fibroid  phthisis  we  have  an  additional  etiological 
fac*tor,  the  inhalation  of  mineral,  animal,  and  vegetable  dust.  But 
on  the  other  hand,  the  form  which  will  l>e  described  as  the  pleural 
form  of  fibroid  phthisis  is  not  usually  associated  with  the  inhahition 
of  irritating  dust,  but  the  causative  factor  seems  to  lye  bacterial,  plus 
the  predisposing  factors  which  are  operative  in  the  other  forms  of 
chronic  phthisis. 

We  are  in  the  dark  about  these  problems.  It  has  not  been  proven 
that  in  fibroid  phthisis  the  tubercle  liacilli  are  of  some  attcmiated 
strain,  or  of  the  bovine  type.  In  many  cases  of  fibri>id  ]>bthisis  in  which 
tubercle  bacilli  are  not  detected.  Much's  granules  have  been  fouiul, 
thus  pointing  to  bacilli  which  have  lost  their  acid-fast  properties 
being  the  cause;  but  this  also  recjuires  further  study. 

Forms  of  Fibroid  Phthisis.— Tlic  symptomatology  of  fibroid  phthisis 
depends  on  the  form  of  the  disease.  My  experience  is  in  agreement 
with  that  of  Sokolowski,  exce[)ting  that  I  meet  with  a  pleural  form  in 
addition  to  his  two  forms— simple  fibroid  phthisis,  and  fibroid  phthisis 
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with  emphysema.    The  most  common  clinical  form  encountered  by 
me  is  the  emphysematous. 

The  Enq^hysematoos  Fonn.— These  patients  give  a  history  of  cough 
dating  back  many  years;  some  state  they  had  coughed  as  far  back  as 
they  can  recollect.  Slight  exertion  produces  dyspnea,  and  in  some 
slight  cyanosis  of  the  lips  and  finger  tips  may  be  observed.  They  state 
that  they  had  consulted  physicians  repeatedly  and  were  inform^  that 
the  trouble  was  not  of  serious  imj)ort;  that  it  was  chronic  bronchitis, 
pulmonary  emphysema,  etc.  Inasmuch  as  they  are  able  to  pursue 
their  occupations,  they  more  or  less  disregarded  the  cough,  expectora- 
tion, dyspnea,  etc.  During  the  winter  and  autumn  these  patients  are 
usually  subject  to  "  colds,"  "  grippe,"  etc.,  when  the  cough  is  aggravated 
and  persists  for  several  weeks  with  greater  severity  than  usual. 

In  some  patients,  especially  those  engaged  in  trades  involving  the 
inhalation  of  animal  or  vegetable  dust,  the  signs  of  pulmonary  emphy- 
sema, as  well  as  attacks  simulating  bronchial  asthma,  are  apt  to  come 
on  suddenly  in  one  who  had  never  before  suffered  from  any  respiratory 
trouble.  In  fact,  experience  has  taught  me  to  look  widi  grave  sus- 
picion on  emphysema  or  asthma  coming  on  suddenly  in  a  person  over 
thirty  years  of  age. 

During  the  early  stages  of  the  disease,  and  this  may  last  for  many 
years,  the  patient,  though  coughing  and  suffering  from  mild  dyspnea, 
pursues  his  vocation  without  interruption.  Fever  is  lacking,  excepting 
during  an  acute  exacerbation,  or  some  intercurrent  affection.  The 
expectoration  is  scanty;  in  fact,  the  cough  is  usually  dry,  or  some  glairy 
mucus  is  brought  up  after  a  fit  of  coughing.  A  search  for  tubercle 
bacilli  is  usually  fruitless.  But  the  dyspnea  is  annoying  and  increases 
on  slight  exertion. 

The  general  appearance  of  the  patient  is  that  of  a  healthy  person, 
the  yanniculus  adiposis  is  well  preserved,  and  in  those  who  do  not 
work  at  hard  manual  labor,  and  in  women,  we  may  meet  with  marked 
obesity.  The  "  fat  phthisis,"  of  which  we  speak  elsewhere,  is  seenalmost 
exclusively  in  fibroid  patients.  On  the  other  hand,  there  are  some 
patients  who  are  more  or  less  emaciated,  but  they  are  usually  indi- 
viduals who  have  never  been  fat;  but  even  they  gain  rapidly  after  the 
physician  urges  them  to  rest  and  feed  up.  I  have  met  with  some 
who  gained  twenty  or  even  more  pounds  in  a  couple  of  months  and 
retained  it  for  years. 

The  vast  majority  of  fibroid  patients  have  clubbed  fingers  and  curved 
nails.  The  most  exquisite  forms  of  drumstick  fingers  may  be  found 
among  them,  while  they  are  not  so  common  among  those  who  suffer 
from  common  chronic  phthisis. 

Many  get  along  fairly  well  for  years  without  suspecting  the  real 
nature  of  their  trouble,  until  they  are  suddenly  seized  by  attacks  of 
hemoptysis  which  may  be  slight,  or  quite  profuse,  but  which  usually 
frighten  them  out  of  their  wits.  In  some,  the  hemoptysis  recurs  at 
frequent  and  irregular  intervals,  and  may,  at  times,  be  copious,  while  in 
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the  majority  it  occurs  only  rarely  and  consists  only  in  one  or  two 
mouthfuls  of  blood  or  streaky  sputum.  It  may  appear  suddenly 
while  the  patient  has  considered  himself  in  excellent  condition. 
Hemorrhagic  phthisis  usually  is  fibroid  phthisis,  and  most  patients  bear 
the  bleeding  very  well  indeed.  I  have  had  patients  who  were  so  used  to 
hemoptysis  that  it  no  longer  frightened  them.  We  meet  with  many 
who  never  expectorated  blood. 

Well-to-do  patients  without  profuse  hemoptysis  get  along  for  years 
without  troubling  themselves  about  the  cause  of  their  mild  cough 
and  dyspnea,  unless  they  apply  for  life  insurance,  and  after  they  are 
rejected  for  "lung  trouble"  tiiey  promptly  consult  a  physician.  It  is 
noteworthy  that  during  the  early  stages  of  the  disease  most  of  these 
individuals  easily  pass  the  medical  examination  for  life  insurance. 

Physical  Signs.— A  physical  exploration  of  the  chest  usually  reveals 
an  emphysematous,  or  barrel-shaped,  chest  in  those  who  suffered  for 
years,  while  in  those  who  have  only  recently  acquired  the  disease, 
the  thorax  may  be  of  normal  shape.  Careful  inspection  shows  some 
flattening  of  the  supraclavicular,  infraclavicular,  and  supraspinous 
fossae,  more  marked  on  one  side  of  the  chest,  wasted  muscles  of  the 
neck  and  shoiilder,  and  shoiilder  droop  on  the  same  side,  coupled  with 
lagging  and  restricted  motion.  On  percussion,  defective  resonance, 
or  even  dulness,  is  elicited  on  one  side  above  the  second  or  third  rib 
anteriorly  and  posteriorly,  while  below,  and  all  over  the  opposite  side 
of  the  chest,  the  note  is  hyperresonant,  or  slightly  tympanitic,  and  the 
inferior  margin  of  the  lung  is  one  or  two  inches  lower  than  normal 
and  hardly  mobile.  Narrowing  of  Kronig's  resonant  area  can  easily 
be  made  out;  in  fact,  it  appears  somewhat  accentuated  because  the 
opj)osite  unaffected  apex  is  larger,  owing  to  emphysema.  Auscultation 
shows  feeble  breathing  all  over  the  chest,  while  over  the  site  of  the 
dulness  the  expiratory  murmur  is  harsh  and  prolonged,  at  times  show- 
ing a  bronchial  timbre.  Dry  crackles,  or  rales  after  cough,  may  be 
audible,  in  others  sibilant  or  sonorous  rales  are  heard  all  over  one  side 
of  the  chest.  During  one  of  the  asthmatic  attacks,  which  in  some 
patients  are  quite  frequent,  so  that  they  are  treated  for  asthma,  we 
hear  wheezing,  sibilant  and  sonorous  rales  all  over  the  chest,  exqui- 
sitely simulating  bronchial  asthma. 

Course  of  the  Disease.— These  patients  get  along  quite  well  till 
they  pass  middle  age.  Most  of  them,  if  they  are  under  medical  care 
at  all,  are  considered  individuals  who  are  troubled  with  chronic  bron- 
chitis, pulmonary  emphysema,  asthma,  etc.  But  sometimes  between 
the  age  of  forty  and  sixty,  though  exceptionally  I  have  seen  it  in 
younger  individuals,  the  clinical  picture  changes.  They  begin  to  lose 
weight  gradually  and  persistently,  so  that  sooner  or  later  they  present 
the  unmistakable  appearance  of  the  average  consumptive  in  the 
advanced  stages  of  the  disease.  The  cough  becomes  more  severe 
and  productive  of  globular  and  nummular  sputum  containing  tubercle 
badlliy  elastic  tissue,  etc.    The  cyanosis  and  the  dyspnea  become 
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more  and  more  markccK  and  finally  orthopnea  sets  in  with  signs  and 
symptoms  of  dilatation  of  the  right  heart  whieh  is  almost  constant  at 
this  st^ge,  followed  by  edema  of  the  lower  extremities,  hydruthorax, 
et(\  Intt^^tinal  an*!  laryngeal  tiilRTrulosis  are  quite  eormoon,  and  eoii- 
trilmte  t(*  the  misery  oF  the  patients  who  finally  expire  from  asystole, 
or  ilia  nit  ion. 

The  signs  in  tlie  eh  est  do  not  difl'er  markedly  from  those  met  with 
in  tlie  usual  ease  of  far  advanced  phthisis — signs  of  eavitatioo  at  the 
apices,  as  well  as  of  diffuse  hronchitis  are  common.  Itm'ntgenography, 
whicli  in  previous  stages  showed  only  signs  of  emphysema  with  some 
retraetion  of  one  or  hoth  ajnt^s,  now  reveals  nit*re  or  less  extensive 
eavitit^s  and  peril)ronihial  infiltration.  Displacements  of  th«*  m«*fii- 
astinmu  are  more  frequent  than  in  common  chrtjnie  phthisis. 

Diagnosis.  -In  the  later  stages  of  the  tlisease  the  diagnosis  is  clear 
an<l  it  diilers  from  that  of  chronic  phthisis  mainly  Ijecanse  of  the 
dyspnea,  cyanosis,  edema  and  cluhhed  fingers,  which  are  not  common 
in  the  latter  condition.  In  the  earlier  stages,  however,  fihrcnd  phthisis 
is  difficult  to  {iifferentiate  from  puhoimary  emphysema,  chronic  hron- 
chitis  aufl,  at  times,  from  hnmchial  asthma.  The  |)ersistently  negative 
sputum  is  especially  perplexing.  Ermrs  may,  however,  be  re^luceil 
to  a  minimum  by  carefully  examining  the  apices  in  each  case  of  chronic 
bronchitis  and  pulmonary  emphysema.  Whenever  the  pliysical  signs 
point  to  infiltration  of  an  apex,  fibroid  phthisis  is  to  he  thought  of. 
The  symptoms  and  signs  of  astlmia  coming  on  sufldenly  in  c^ne  whi> 
works  in  surroundings  laden  with  aninud,  vegetable,  or  mineral  dust, 
usually  |M>int  to  fihniiri  phthisis. 

Simple  Fibrosis.— These  are  cases  of  fibroid  phthisis  iji  which  the 
onset,  course,  and  termination  of  the  disease  are  practically  the  same 
as  in  the  form  just  describe* I,  excepting  that  tlie  symptoms  of  pul- 
monary emphysema  are  lacking.  The  onset  is  slow  anti  insidious* 
The  patient  is  troublerl  with  an  occasional  morning  cough,  expecto- 
rates little  or  nothing,  and  the  sputum  contains  no  tubercle  bacilh  or 
elastic  tissue.  There  is,  however,  slight  <lyspnea  on  exertion  which  is 
often  overlooked. 

The  general  condition  of  the  patient  leaves  little  or  nuthing  to  lie 
desired.  He  has  no  fever,  no  niglitsweats,  no  anorexia,  emaciation, 
etc.  All  he  comiJains  of.  if  at  all,  is  that  he  is  subject  to  '* colds/' 
especially  during  the  winter  months;  of  breath iessness,  and  of  hemop- 
tysis, which  may  be  quite  a  feature  in  this  form  of  phthisis  when 
occurring  often,  or  is  (**>pious.  But  before,  during,  and  immediately 
after  the  iieni*»ptysis  there  is  usually  rH>  fever,  and  convalescence  ii5 
rapid.  In  fact,  many  of  the  patients  feel  much  relieved  after  the 
effects  of  a  brisk  pyhm^nary  hemorrhage  have  passed  away.  These  are 
tlie  eases  which  some  English  authors  have  described  as  '*  arthritic*' 
or  '*  gonty**  hemoptysis,  because  some  of  these  patients,  though  not  all, 
present  s*>me  of  the  stigmata  i>f  the  arthritic  diathesis. 

Many  of  tliese  patients  present  themselves  to  their  physician,  who 
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makes  a  careless  examination  of  the  chest  and,  fimlini;  no  sign  of  tuber- 
culous iiifiitration,  assured  theui  that  the  hleedin^  t-anie  from  a  ruptured 
l>loodve.s8el  iu  the  tfiruat,  ettv.  Thus  reassure<h  they  return  t*>  work, 
feeling  quite  well.  However,  in  many  there  are  signs  of  active  ]>hthisis 
in  one  of  the  apices:  ImpairtHl  resonance,  contraction  ot  Kninigs 
resonant  area,  harsh  broucho vesicular,  or  distinctly  bronchial,  breath- 
sounds,  more  or  less  numerous  rales,  all  localized,  eircuniscribed  and 
persistent  above  the  secon<!  rib  anteriorly  ami  prjsteriorly  over  the 
supraspinous  fossa  in  4>ne  side  of  the  chest.  The  ]>hysi(  ian  is  often 
amazed  to  find  the  patient  in  such  excellent  condition  for  years  despite 
the  signs  of  a  distinct  and  active  pulmonary  lesion,  and  is  apt  to 
attribute  it  to  chroin'c  apical  catarrh. 

In  other  eases  the  onset  is,  however,  not  so  insidious.  A  fairly 
healthy  person  is  suddenly  seized  with  a  pulmonary  hemorrhage  which 
may  be  slight,  moderate  or,  rarely,  eopious;  or  he  may  develop  mild 
fever,  nightsw^eats,  cough  and  expectorate  sputum  (containing  tubercle 
bacilli,  A  physical  exploration  of  tlie  chest  sIkjws  a  tyjiical  lesion  of 
moderate  extent.  Inasmuch  as  for  several  weeks  the  patient  iiresents 
most  of  the  symptoms  and  signs  of  progressive  phthisis,  even  hectic 
fever,  nightsweats,  emaciation,  etc.,  a  grave  or  doubtful  prognosis  is 
rendereiL 

But  slowly  the  condition  of  the  patient  begins  to  improve;  the  fever 
abates,  the  cough  is  ameliorated  or  ceases  altogether,  the  appetite 
improves  and  the  patient  gains  in  weight  considerably,  so  that  in  a 
few*  months  his  weight  exceeds  that  found  before  the  onset  of  the 
disease.  He  considers  himself  cure*d.  But  a  physieal  examination  of 
his  chest  shows  distinct  and  urmiistakatJe  signs  of  a  smouldering 
tuberculous  lesion  in  one  apex;  in  fact,  the  signs  of  active  disease 
are  there  and  tubercle  bacilli  may  be  found  in  the  sputum.  Feeling 
w^ell,  the  patient  reenters  his  occupation  and  works  quite  efficiently, 
believing  that  the  physician  who  declared  him  still  actively  tuberculous 
is  an  alarmist.  I  have  had  patients  of  this  class  wIk*  have  been  doing 
w^ell  for  years,  and  who  cauTe  around  to  the  office  to  '*  prove'*  it  to  me. 
Many  are  of  the  class  who  were  admitted  as  advanced  cases,  and  then 
discharged  from  sanatoriums  as  imprtjved,  c^r  even  **  unimproved," 
and  inquiry  in  later  years  shows  that  a  large  proportion  remain  in  good 
condition  ant!  workings  except  for  more  or  less  pronounced  dyspnea 
which  annoys  them. 

After  some  years  the  symptoms  are  gradually  aggravated,  they 
complain  they  have  ** caught  a  new  cold,"  which  is  difficult  to  cure. 
The  cough  is  persistent  and  exhaustijig,  the  dyspnea  ilistressing,  and 
they  begin  to  lose  in  weight  and  strength  progressivei>',  presenting 
clearly  the  character istit*  <*linieal  picture  of  chronic  phthisis  with  its 
usual  complicatioiis,  plus  dilatation  of  the  right  heart,  dyspnea  aiul 
orthopnea.  Iliysical  exploration  of  the  chest  shows  the  usual  clinical 
picture  of  cavitary  phthisis,  but  there  is  in  addition  bronchitis,  which 
is  unusual  in  chronic  phthisis.     It  differs,  how^ever,   from  chronic 
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phthisis  l>y  the  fact  that  fever  is  lacking:,  or,  at  most,  some  insignifi- 
cant elevation  of  temperature  is  nrjte*!  at  times.  No  nightsweats  are 
present,  or  only  slight,  at  the  end  of  the  disease. 

Pleural  Form  of  Fibroid  Phthisis,  -lo  the  pleural  Uwm  of  fit>rn!d 
phthisis,  the  patient  usually  gives  a  history  of  an  attack  of  pleurisy 
with  effusion,  from  which  lie  has  recovered  after  a  longer  or  shorter 
illness,  the  Hnid  having  heen  absorbed  spontaneously,  or  was  aspiratc**!- 
liut  ever  since  he  has  remaine<l  with  a  dry,  liacki ug  cough,  ]>nHhictive| 
of  little  or  no  sputum,  and  in  spite  i>f  the  great  care  he  has  been  taking] 
of  liimself,  !ie  has  not  succeeded  in  recujx^rattng  eompletel3\  Dyspnea 
is  marked  and  increasing  steadily  in  intensity.  In  many  eases  the 
cyanosis  of  the  fingers  and  face  is  very  pronotmt^d, 

I  Juring  recent  years  I  have  met  with  some  eases  of  this  t\"pe  follow- 
ing artificial  pnenmr)th(>rax.     A  pleural  elfusir^n  was  slow  iu  tlisap{>c*ar-| 
ing,  anil  the  gas  iuHatifms  hail  to  l»e  discontinued*     Hut  the  patient 
kept  well  on  the  road  to  recovery,  remaining  with  a  jjleuropulnumary 
tuberculous  lesion. 

Examination  shows  distinct  immobility  of  the  lower  half  of  the  side^ 
of  tlie  chest  in  whicli  tlu*  effusif>ti  harl  taken  place;  scmie  retraction  of 
the  chest  wall  and  scoliosis,  or  kyphoscoliosis.  Mensuration  shows 
that  tlie  affected  side  has  fallen  in — the  circumference  l)eing  smaller^ 
than  the  unaffected  siiJe  by  more  than  one  inch.  Vocal  fremitus  is 
absent  over  the  area.  On  (HTCiissif^n  we  find  duluess»  at  times  even 
flatnesa  not  mdike  that  over  pleural  effusion,  which  is  at  once  sus- 
pected. This  is  apparently  confirmed  by  the  absence  of  the  vocal 
fremitus  and  of  any  breath  sounds,  while  in  some  we  hear  distant 
tubular,  or  even  cavernous  breathing.  There  may  Ijc  no  adventitious 
sounds,  but  occasif)nally  some  nu»diotu-sized  or  large,  moist  mu\  con- 
sonating  rales  and  gurgles  are  audible  during  both  phases  of  respira- 
tion. At  times,  distinct  friction  sounds,  grating,  and  grunts  are  heanL 
Over  the  yp}>er  half  of  the  chest  signs  of  a  tubercuhais  lesion  are  nsnally^ 
found^l>ronchial  breath  scnmds,  moist  rales,  and  impaired  resonance. 
In  many  signs  of  a  cavity  are  elicited. 

On  the  unaffected  side  signs  of  pulmonary  emphysema  are  found — 
hyixTre^onancc  and  the  inferior  margin  of  the  lung  extends  two  to 
four  inches  lower  than  on  the  opposite  side,  owii^g  to  emphysema,  and 
the  pulmonary  retraction  and  upward  displacement  of  the  diaphragm 
on  the  alfei'tetl  side  accentuate  it.  Anteriorly,  the  border  of  tJie 
unaffected  lung  extends  well  over  the  sternum. 

The  heart  is  aliut»st  invariably  dislocate* I  toward  the  affeded  side, 
which  serves  a,s  a  gmnl  sign  (»f  difl'erentiatirm  from  pleural  effusion 
with  which  it  may  be  confused,  because  in  effusions  tlie  dislixation 
is  invariably  toward  the  unaffecte<1  side,  if  at  all.  In  left-sided  lesitms 
we  may  find  the  a|>ex  as  far  out  as  the  axillary  line  and  one  or  two 
interspaces  higher  than  ttu^  normal;  in  right-sided  h*sions  the  aj^^ex^ 
uui\  l»e  found  at  the  xyphoid  cartilage,  or  even  farther  to  the  right. 
It  is  in  these  forms  of  phthisis  that  actiuired  dextrocardia  is  at  times 
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found.  It  is  due  to  traction  of  the  heart  by  fibrous  bands  in  the  right 
pleura  and  lung  and  also  to  the  pressure  exerted  by  the  vicariously 
emphysematous  left  lung.  The  shrinkage,  as  well  as  the  fibrous  bands 
in  the  lungs,  also  drag  the  diaphragm  upward  and  when  the  right 
side  is  affected,  the  liver  is  also  elevated.  In  the  left  side  the  stomach 
may  be  elevated  along  with  the  diaphragm.  Pulmonary  retraction  in 
the  left  side  also  exposes  the  heart  and  brings  it  near  the  chest  walls, 
where  we  may  see  it  pulsating.  These  conditions  may  be  made  out  by 
careful  percussion,  but  in  many  cases  the  aid  of  roentgenography  is 
necessary  to  clear  up  mooted  points. 

There  are  other  clinical  peculiarities  which  should  be  mentioned. 
Fever  is  usually  absent  throughout  the  course,  excepting  when  due 
to  some  intercurrent  affection.  When  we  find  a  persistent  elevation 
of  temperature  we  may  look  for  some  complication,  especially  an 
infiltration  of  the  opposite,  hitherto  unaffected  lung.  The  cough, 
which  was  moderate  for  a  long  time,  in  some  cases  for  years,  becomes 
more  and  more  severe  and  the  amount  of  sputum  brought  up  may  be 
enormous.  Both,  the  cough  and  the  expectoration,  may  be  influenced 
by  posture — ^the  patient  coughs  more  when  lying  on  one  side,  and  is 
somewhat  relieved  when  turning  on  the  other  side,  just  as  in  bronchiec- 
tasis. This,  however,  gives  no  clue  as  to  which  side  is  affected.  The 
sputum  contains  tubercle  bacilli  in  large  numbers  and  is  at  times  fetid, 
which  is  rare  in  other  forms  of  phthisis. 

Hemoptysis,  which  is  very  frequent  in  other  forms  of  fibroid  phthisis, 
is  less  often  encountered  in  the  pleural  form.  But  when  occurring,  it 
is  apt  to  last  for  days  or  weeks,  and  at  times  it  is  copious.  I  have  seen 
cases  in  which  it  was  the  cause  of  death  of  patients  who  were  other- 
wise getting  along  very  well.  Most  of  these  patients  have  clubbed 
fingers  and  curved  nails. 

Dyspnea,  which  is  a  feature  of  all  forms  of  fibroid  phthisis,  is  more 
severe  in  this  type  because  of  the  loss  of  lung  tissue  and  the  displace- 
ment of  the  heart.  In  fact,  I  have  seen  many  cases  in  which  the 
lesion  in  the  lung  was  practically  healed,  or  at  least  distinctly  inactive, 
yet  the  dyspnea  was  severe  and  unbearable.  Another  feature  is 
cardiac  palpitation,  especially  in  left-sided  lesions,  which  is  apt  to  be 
so  severe  as  to  make  life  unbearable. 

In  the  terminal  stages  signs  of  cardiac  dilatation  set  in — edema  of 
the  lower  extremities,  enlargement  of  the  liver,  cyanosis,  etc.,  and  the 
patient  dies  from  asystole.  In  many  cases  complications  are  respon- 
sible for  the  final  outcome — hemorrhage,  which  was  already  men- 
tioned, inanition  due  to  laryngeal  tuberculosis  with  dysphagia,  amy- 
loid degeneration  of  the  various  visceral  organs,  etc.  Tuberculosis 
of  the  previously  unaffected  lung  may  bring  about  a  rapidly  fatal 
course  of  the  disease. 

I  have  observed  that  some  of  these  cases,  tuberculous  in  origin  as 
they  are,  become  purely  bronchiectatic.  The  tubercle  bacilli  disap- 
pear from  the  sputum,  but  the  patient  continues  to  cough  and  expecto- 


428  FIBROID  PHTHISIS 

rate  large  quantities  of  sputum  which  shows  all  the  characteristics  of 
sputum  in  bronchiectasis;  in  fact,  the  course  is  that  of  non-specific 
bronchiectasis  after  this  occurrence. 

Prognosis  in  Fibroid  Phthisis.— As  regards  duration  of  life,  fibroid 
phthisis,  though  an  active  tuberculous  disease  and  hardly  ever  cured, 
is  more  favorable  than  the  other  forms  of  phthisis,  excepting  abortive 
tuberculosis.  It  is  among  the  fibroid  patients  that  we  find  individuals 
who  have  been  tuberculous  for  years.  I  have  some  who  have  lasted 
for  twenty-five  years,  and  Sokolowski  reports  one  who  lasted  for  more 
than  forty  years.  While  they  are  always  ailing,  many  are  still  fit  to 
pursue  their  vocations,  and  I  have  among  my  clientele  some  who  have 
worked  quite  hard  without  long  interruptions. 

In  fibroid  phthisis,  the  reparative  processes  of  Nature  are  more 
active  than  the  destructive  tuberculous,  and  the  patients  are  shielded 
from  the  extension  of  the  caseating  and  softening  processes,  the 
fibrous  tissue  usually  forming  a  wall  around  the  lesion  limiting  its  prog- 
ress and  preventing  the  absorption  of  toxins,  as  is  evident  from  the 
absence  of  fever,  etc.  Because  of  the  pleural  adhesions,  the  patients 
are  shielded  from  such  complications  as  spontaneous  pneumothorax, 
which  never  occurs  among  them.  When  in  my  hospital  practice  I 
find  a  fibroid  patient  presenting  the  symptoms  of  spontaneous  pneumo- 
thorax, it  is  soon  clear  that  the  rupture  occurred  in  the  lung  which 
had  been  unaffected  but  recently  showed  a  new  lesion. 


CHAPTER  XXIII. 
ACUTE  FORMS  OF  TUBERCULOSIS. 

As  in  other  infectious  diseases,  there  are  observed  in  tuberculosis 
acute,  malignant,  or  fulminating  forms  which  run  a  shorter,  and  almost 
invariably  fatal  coiu-se.  They  are  relatively  rare,  as  malignant  scarlet, 
measles,  typhoid,  etc.,  are  rare.  Every  practitioner  meets  with 
these  acute  cases,  and  the  laity  is  well  aware  of  their  existence. 
When  tuberculosis  makes  its  appearance  in  a  member  of  a  family 
anxious  inquiries  are  made  to  ascertain  whether  it  is  not  "hasty," 
or  "galloping  consumption,"  the  names  under  which  acute  tuber- 
culosis is  commonly  known.  Pathologically,  the  lesion  is  practically 
the  same  as  that  of  the  chronic  forms  of  the  disease,  considering 
that  there  are  no  two  cases  of  phthisis  in  which  the  anatomical  changes 
are  exactly  alike,  but  clinically  it  manifests  itself  by  a  more  rapid 
course,  the  patient  lasting  as  many  months  with  the  acute  form  as 
years  with  the  chronic  forms.  Acute  pvlrrKmary  tuberculosis  may  be 
said  to  be  active  chronic  phthisis  vriihout  the  remissions  and  ameliorations 
characteristic  of  the  course  of  the  latter  affection. 

It  is  unnecessary  to  enter  into  hair-splitting  distinctions  of  the 
pathological  and  clinical  types  of  acute  pulmonary  tuberculosis  de- 
scribed by  some  authors.  In  practice  we  meet  mainly  with  two  types 
of  the  disease :  The  lobar  pneumonic  type — acute  pneumonic  phthisis, 
and  the  lobular,  or  bronchopneumonic  type.  In  the  former  the 
patients  are  usually  adults,  while  the  latter  attacks  mainly  infants 
and  very  young  children,  and  adults  only  at  the  terminal  stages  of 
chronic  phthisis. 

Between  the  two  extremes — chronic  and  acute  phthisis — there 
are  many  gradations;  some  are  very  acute,  the  patient  being  carried 
off  within  one  or  two  weeks;  some  are  subacute,  lasting  for  two  to 
four  months,  others  even  a  year,  but  without  any  remissions  in  the 
progress.  Then  there  are  acute  exacerbations  during  the  course  of 
chronic  phthisis  which  are  anatomically  and  clinically  of  the  same 
character  as  the  acute  or  subacute  forms  and  often  bring  hitherto 
hopeful  cases  to  a  speedy  termination.  I  have  also  met  with  cases 
which  began  acutely  and  kept  up  in  that  manner  for  several  weeks, 
but  suddenly,  or  by  degrees,  took  a  turn  for  the  better,  and  the  patient 
passed  through  the  course  of  chronic  phthisis  subsequently. 

Etiology.— The  factors  operative  in  causing  an  acute  and  malignant 
evolution  of  phthisis  in  some  cases,  while  in  the  vast  majority  it  is 
chronic,  slow,  and  more  or  less  benign,  are  not  clear.    From  a  careful 
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study  of  the  cases  met  in  practice  it  appears  that  the  general  condition 
of  the  patient  before  the  onset  of  the  disease  has  no  influence  in  this 
direction.  In  fact,  it  appears,  as  will  be  shown  later  on  (see  p.  584), 
phthisis  in  those  who  suffered  from  scrofula,  osseous,  or  glandular 
tuberculosis  during  childhood,  or  who  are  descended  from  tuberculous 
stock,  is  more  likely  to  run  a  slow,  sluggish  course.  On  the  other  hand, 
we  very  often  meet  with  acute  phthisis  in  persons  who  have  no  heredi- 
tary taint,  athletic  individuals,  who  have  been  in  excellent  condition, 
and  only  rarely  in  the  weakly  and  decrepit,  excepting  tuberculous 
bronchopneumonia  in  infants. 

The  problem  whether  these  acute  cases  are  invariably  due  to  more 
virulent  strains  of  tubercle  bacilli  has  not  been  solved,  though  there 
appears  to  be  no  evidence  in  favor  of  such  a  view.  Some  authors 
have  held  that  acute  phthisis  is  caused  when  a  tuberculous  cavity,  or  a 
caseating  gland,  breaks  through  into  the  lung,  disseminating  the  secre- 
tions containing  bacilli,  but  this  is  negatived  by  the  fact  that  we  meet 
numerous  patients  who  never  coughed  before  the  onset  of  the  acute 
disease. 

It  appears  that  individuals  who  have  never  before  been  in  tubercle- 
laden  surroundings  are  more  likely  to  develop  acute  phthisis  when 
infected  primarily  after  they  have  passed  the  age  of  childhood,  as  we 
have  already  shown  (see  p.  73).  The  same  "virgin  soil"  is  presented 
by  infants:  when  they  are  infected  with  tuberculosis  they  very  often 
suffer  from  the  acute  forms  of  the  disease,  and  so  do  adults  hailing 
from  rural  districts  where  they  have  not  met  with  tuberculosis,  so 
that  if  infection  takes  place  it  is  primary.  The  explanation  of  these 
phenomena  has  been  discussed  in  a  previous  chapter. 
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Acute  Pneumonic  Phthisis  (Galloping  Consumption.)  —The  anatomi- 
cal changes  are  those  of  pulmonary  tuberculosis  but  the  process  of 
caseation  and  liquefaction  gains  the  upper  hand,  not  being  limited  by  the 
conservative  pnKcss  of  fibrosis  which  is  a  strong  feature  in  chronic 
phthisis;  little  or  no  connective  tissue  is  formed  to  localize  the  lesion. 
I'sually  the  greater  part  of  a  lobe,  or  a  whole  lobe,  is  affected.  The 
parenchyma  is  transformed  into  a  solid,  caseous,  or  gelatinous  mass 
within  which  there  can  often  be  found  a  focus  representing  an  old 
lesion.  1  he  destrucrtion  of  lung  tissue  goes  on  at  a  rapid  pace,  and 
within  a  short  time  more  or  less  extensive  excavations  may  be  formed. 
Hut  these  excavations  are  not  surrounded  by  a  connective-tissue  wall; 
all  around  them  is  caseated  lung  tissue.  In  many  cases,  however, 
death  supervenes  before  softening  has  had  time  to  set  in  to  sequestrate 
the  affected  part  of  the  lung.  We  may  find  scattered  tubercles  or 
caseous  nodules  all  over  the  affected  lung  and  also  in  the  other,  as  w^ll 
as  on  the  visceral  pleura,  but  pleural  adhesions  are  rare. 
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Symiiiomatolofy.  —The  disease  is  mostly  seen  in  adults  between 
twenty  and  forty  years  of  age.  The  onset  and  symptoms  during  the 
first  few  days  are  akin  to  those  of  lobar  pneumonia.  In  fact,  most  of 
the  cases  of  chronic  phthisis  which  are  said  to  have  begun  as  lobar 
pneumonia  are  acute  pneumonic  phthisis  which  was  not  recognized 
as  such  at  the  onset  of  the  acute  stage. 

As  given  by  the  patients,  the  onset  is  nearly  always  acute.  After 
some  alleged  exposure  there  was  a  chill,  fever,  pain  in  the  chest,  cough, 
etc.  But  a  careful  inquiry  elicits  that  while  the  acute  symptoms  have 
come  on  suddenly,  the  patient  has  for  weeks,  perhaps  for  months, 
felt  out  of  sorts;  was  unable  to  perform  his  usual  work  without  fatigue; 
in  fact,  he  has  coughed,  expectorated  and  may  have  had  some  night- 
sweats.  But  these  symptoms  were  not  sufficiently  pronounced  to 
cause  alarm;  even  if  he  has  consulted  his  physician  he  may  have  been 
told  that  his  troubles  were  trifling.  This  long  prodromal  stage  is  of 
great  diagnostic  importance,  and  vrill  often  aid  while  attempting  to  differ- 
entiate acute  pneumonic  phthisis  from  lobar  pneumonia. 


Fig.  87.— Temperature  curve  in  acute  pneumonic  phthisis. 

With  the  acute  symptoms  the  patient  is  laid  up  in  bed .  The  dyspnea 
is  marked  from  the  beginning,  and  may  be  paroxj'smal.  The  pain  in 
the  side  is  mild,  and  only  rarely  as  acute  as  in  pneumonia  or  pleurisy, 
or  may  be  altogether  lacking.  Cough  is  nearly  always  annoying; 
it  may  be  severe,  incessant,  and  exhausting.  At  first  dry,  it  slowly 
becomes  productive  and  the  sputum  is  at  times  rusty  and  viscicl, 
adhering  to  the  sides  of  the  vessel  like  in  lobar  pneumonia.  But  in 
most  cases  it  is  mucopurulent,  frothy  and  easily  brought  up.  In  some 
cases  it  is  sanguineous,  at  times  repeated,  small,  true  hemoptyses 
take  place,  and  the  disease  may  begin  with  a  profuse  pulmonary 
hemorrhage.  When  softening  and  excavation  take  place,  which  occur 
quite  soon,  the  sputum  is  of  the  same  character  as  that  of  chronic 
phthisis,  excepting  that  it  is  more  often  green  in  color.  In  the  begin- 
ning repeated  microscopic  examinations  do  not  reveal  any  tubercle 
bacilli,  and,  because  pneumococci  are  quite  frequent,  the  diagnosis  is 
very  difficult.  Only  after  the  disease  has  lasted  for  a  couple  of  weeks, 
and  very  often  much  later,  when  we  may  be  thinking  that  we  are  dealing 
with  an  unresolved  pneumonia,  tubercle  bacilli  are  discovered  in  the 
sputum. 
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Weakness,  anorexiji,  eriiiiriatinn,  nml  fevtT  are  very  .strong  eliniral 
features  in  the  evulntion  tif  the  tlisease.  The  weakness  may  ^>e  su 
severe  that  very  early  in  the  eourse  of  the  disease  the  patient  is  unable 
to  sit  up  in  Ik*(K  *>r  tci  hreatlie  ileeply  for  the  pur]K>se  of  auscultation. 
When  examined  he  falls  haek  in  hed  exhausted,  i»ale  and  eyanctsed,. 
This  asthenia  is  not  seen  in  the  average  ease  uf  lobar  pneumonia.  With] 
the  anorexia,  whirh  may  be  [jrurujunted  from  ttie  very  iK'^iniiin^J 
emaeiation  goes  hand  in  Iiand.  Kven  in  the  eases  in  whieh  the  ap}ML*tite1 
is  somewhat  retin^KMl,  the  emaciation  is  very  early  and  prontjuneed, 
and  out  of  proportion  to  the  fever  and  antirexia.  It  usually  jtroeecds 
rapidly  and  f>ften  frightfully*  so  that  within  a  few  weeks  a  normally 
hnilt  man  is  redneed  to  a  skeleton.  Wasting  is  partienlarly  qniek  in 
the  mnseies  of  the  ehest,  More  or  less  eopiiius  pulmonary  hemorrhages 
may  orenr  at  any  time.  Snme  begin  with  a  hemorrhage,  as  has  already 
iK'en  stated.  In  others  it  oeenrs  during  the  course  of  the  disease,  and 
now  and  then  we  meet  w  ith  a  ease  of  acute  pneumonic  phthisis  which 
succmnhs  to  a  profuse  hemorrhage. 

In  the  Ix'ginning  the  fever  is  *if  a  continuous  type,  like  in  lobar 
pneumonia,  thougli  some  authors  have  described  pneumonic  phthisis 
without  high  fever;  which  I  have  never  n*et  in  my  practii'e*  But  this 
is  rare  during  the  first  few  weeks  when  the  temperature  curve  ex- 
fpiisitely  simulates  that  of  lobar  pneumonia,  but  during  the  second 
week,  when  we  expect  defervest  eiice.  we  are  disiq)]*ointed.  Instead 
(»f  this,  the  fever  becomes  intermittent*  or  hectic,  with  morning  rrmi.s- 
sions  to  rH>rnial  or  even  below,  and  afternoon  rises  to  UYA'^  or  U*4°  F., 
and  accfrmpanied  by  copious  niglitsweats.  The  pulse  is  rapid,  small 
and  feel)le,  and  the  bl(HKi-f>ressure  k>w.  The  full,  vigorous  pulse  of 
lol>ar  pncumcniia  is  never  fonnd. 

Physical  Sig^,  —  lliysical  exph^rati*ai  of  tlie  chest  often  shows  the 
signs  of  tyi>ical  hibar  pneumonia.  There  is  impaired  resonance  or 
dulness  over  the  ujjjier  part  of  fine  side  of  tlie  chest  above  the  third 
rib.  But  instead  nf  the  liarsh  tubular  lireathing,  which  is  character- 
istic of  pneumonia,  \\v  usually  pcrteivc  iliminishcd  and,  in  stune  (%ascs, 
ccmiplete  absence  of  breath  sounds,  w  hich  are  replaced  by  moist,  sub- 
crepitant  rales.  The  crej>itatioii  of  pneumonia  is  only  rarely  audible. 
With  the  advance  r>f  the  legion  tlie  dulness  liecomes  more  pronount  ed 
and  the  rt*spirator\  nnirmur  ma\'  be  altogether  abolished,  or  l»roucliial 
lireatliing  may  Ix'come  amiiljle  coupled  with  small,  and  medium-sized 
moist  rales.  In  acutely  progre.ssive  cases  signs  of  excavation  may  he 
found  within  four  weeks;  but  this  is  rare.  In  many  cases  the  lesion  bj 
centrall>'  hicaleil,  and  the  physical  signs  are  indefinite.  The  writer* 
has  seen  a  case  in  whicli  comjietent  clinicians  ct>uld  not  IcK-alize  the 
lesion  for  about  three  months,  when  finally  physical  signs  appeared 
over  the  upper  lobt>  of  the  right  lung. 

Course. -In  most  eases  the  acute  symiJtoms  persist  for  two  or  three 
months,  the  lesion  softens,  extensive  excavations  may  form  and  the 
patient  finally  sueeumt>s  to  asthenia.     In  some  the  process  is  of  shorter 
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duration;  I  have  seen  cases  in  which  death  occurred  in  less  than 
three  weeks.  In  rare  instances  the  disease  is  acute  for  four  to  six 
weeks,  when  an  improvement  in  the  general  condition  takes  place  and, 
with  more  or  less  extensive  excavation  in  a  lung,  the  patient  becomes 
a  chronic  consumptive  and  the  disease  may  even  be  arrested  in  time, 
which  is,  however,  very  rare.  In  some  the  toxemia  is  very  severe,  and 
the  patient  succumbs  within  two  or  three  weeks,  even  before  softening 
has  taken  place.  The  prognosis  under  the  circumstances  is  very  grave, 
the  average  duration  of  the  fatal  cases,  and  they  are  in  the  vast  major- 
ity, is  about  six  weeks,  dying  from  toxemia  and  exhaustion.  I  have 
seen  several  cases  in  which  the  end  came  through  a  brisk  pulmonary 
hemorrhage. 

Diflerential  Diagnosis.— It  is  often  very  difficult  to  differentiate 
acute  pneumonic  phthisis  from  lobar  pneumonia,  especially  during 
the  first  two  weeks  of  the  ailment.  Mistakes  may  be  avoided  by 
carefully  inquiring  for  premonitory  symptoms  of  tuberculosis  pre- 
ceding the  acute  onset,  such  as  anorexia,  emaciation,  weakness,  mild 
cough,  nightsweats,  etc.,  which  are  frequent  in  acute  phthisis,  while 
in  lobar  pneumonia  the  patient  is  stricken  suddenly  when  he  feels  in 
the  best  of  health.  In  fact,  in  apical  pneumonia,  and  in  pneumonia 
following  an  atypical  course,  acute  tuberculosis  is  always  to  be  thought  of. 
The  absence  of  pain  in  the  side,  the  late  arrival  of  true  bronchial  breath- 
ing, the  hemoptysis,  etc.,  may  all  lead  to  a  diagnosis,  or  at  least  a 
suspicion  of  acute  phthisis.  An  irregular  temperature  curve,  mild 
dyspnea,  severe  pallor,  low  leukocyte  count,  absence  of  pneumo- 
cocci  from  the  sputum,  and  a  strong  diazo-reaction  may  also  be  con- 
sidered. Of  great  importance  in  favor  of  acute  phthisis  is  yellow  or 
green  sputum.  Tubercle  bacilli  are  conclusive  evidence,  but  they  are 
only  rarely  found  before  the  end  of  a  month.  On  the  other  hand,  in 
lobar  pneumonia  complicating  pulmonary  tuberculosis,  we  may  find 
tubercle  bacilli  in  the  sputum.  Several  cases  of  this  type  have  come 
under  the  writer's  observation,  and  a  diagnosis  of  acute  pneumonic 
phthisis  was  made,  and  within  a  week  or  ten  days  the  pneumonia  ended 
by  crisis,  while  the  tuberculous  disease  subsequently  pursued  its  course 
unaffected  by  the  pneumonic  complication.  However,  these  com- 
plicating pneumonias,  as  a  rule,  attack  one  of  the  lower  lobes,  and  this 
fact  should  be  considered  in  all  cases.  During  the  first  week  the 
emaciation  is  negligible  in  pneumonia,  irrespective  of  the  acuteness 
of  the  symptoms,  while  in  phthisis  it  is  immediately  pronounced; 
nightsweats,  weakness  and  edema  of  the  lower  limbs  are  frequent. 
The  crisb,  which  is  sure  to  come  before  the  fourteenth  day  in  the  vast 
majority  of  cases  of  pneumonia,  will  clear  up  doubtful  cases. 

Especially  difficult  is  the  diagnosis  of  pneumonic  phthisis  in  aged 
persons,  in  whom  it  may  occur  without  much  fever  and  other  general 
symptoms,  and  only  positive  sputum  can  decide. 

TubercolouB  Bronchopneumonia,— Etiology  .--The  anatomical  changes 
in  tuberculous  bronchopneumonia  are  those  of  pulmonary  tuberculosis, 
28 
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exivpimg  that  tht^  Icsiim  is  not  Inealizei!  iti  CJive  apex,  or  tmv  [(iho,  Ijiit 
dissniiioatfil  all  mrr  onr  or  iMitli  hiri^^'^  in  niiitli  tliere  nrv  ilistrilnitcd 
caseous  riockiles  wliieli  vary  in  siz.e  from  that  of  a  pin-ptmit  to  that  of 
a  wahiut.  Scniie  authtjrs  have  been  inclined  to  attribute  the  wide 
dLssemination  of  tlie  lesion,  as  well  as  tlie  acute  course  of  this  ft>rm  of 
tnbercy|osis»  U\  tiuxed  iiifectitjii  with  tu}>ercle  l»atiili  an<l  pyogenic 
niicroorganisuis.  Uliis,  they  ht-heve,  is  c^unfiruied  \t\  tlie  fact  that  it 
very  often  follows  other  infections  soch  as  measles,  whooping-cough, 
influenza,  typhrmh  etc.,  showing  that  the  patient  had  harhored  a  tulK»r- 
ciilous  process  l>cf(jre,  hut  with  tlie  addition  of  a  new  infective  agent 
his  vitality  was  reduced  and  the  tubercultjus  pnness  allowed  Xa  sf*read 
all  over  the  lungs.  But  against  this  view  may  he  hrntigiit  f(»rwarfl  the 
numerous  eases  in  which  mixed  infection  can  be  positiveI\'  excluded. 
Moreover,  as  will  be  shown  elsewhere,  in  cases  in  which  typhoirl  fever 
or  infhicnza  is  snpptjsed  to  have  fjretedcd  the  tuherculous  disease, 
careful  investigation  usually  reveals  that  the  acute  initial  syniptoins 
were  those  of  tuhercniosis,  hut  an  erroneous  diaginxsis  ^\as  made  of 
some  other  infeition. 

In  most  cases  it  a()iH*ars  to  l>e  the  result  of  the  wifle  dissemination 
of  the  contents  of  a  ttd>erculons  cavity  in  the  lungs,  or  the  perfurati(*n 
of  a  tuherculous  lynit)li  node,  the  content.s  of  which  are  aspiratr*J, 
carried  alt  o\  er  the  hronchial  tree  and  take  runt  in  \'arious  parts  uf  the 
lungs.  In  infants,  anic*ng  whom  this  form  of  the  disease  is  very  com- 
mon,  it  may  \w  due  to  a  primary  massive  infection  with  tubercle  bacilli ; 
the  bwiv  pt>ssessiiig  no  innnunity  through  ]jrevionr.  infrction,  the 
result  is  the  same  as  wheti  a  guinea-pig  is  infected.  In  ailults,  we  also 
meet  it  in  women  after  cliild birth,  in  tubercultjsis  with  iliahctes  and 
aicohulism,  etc.,  an*l  more  c*iminonty,  as  a  terminal  phentauenun  of 
chronic  plithisis  wlicJi  tin-  resisting  powers  arc  at  low  ebb,  and  immu- 
nity acquired  by  tiir  existing  lesion  is  lacking. 

Symptoms.  — 'rnl>erculous  ItmnchopiaHimonia  in  aduhs  is  usually 
found  in  patients  who  have  Im'U  tuberculous  for  some  time.  In 
those  in  whom  it  appears  to  be  of  sudden  f>nset,  careful  inquiry  elicits 
the  information  that  the  patients  have  been  ailing  fiir  some  time  with 
svmptonis  highly  suggesti\e  of  tuhercniosis.  In  fact,  it  is  often  u 
complication  of  chronic  phtliisis:  A  patient  who  has  been  doing 
fairlv  well  ^uddenly  develo|)s  acute  syiu|>toms  without  any  sjiecial 
causL*;  more  often  after  a  surgical  optrration  in  which  a  general  ane,H- 
thetic  was  employed.  TuIktcuIous  women  are,  at  times,  the  victims 
soon  after  childbirth. 

The  clinical  picture  is  that  of  an  acute  infeetiuiLs  disease  with  pro- 
nounced toxemia.  The  onset  is  sudden,  often  with  a  tbill  fever» 
backache,  cough,  expecttiratitm,  etc.  Tlie  fever  is  usually  liigh — 
103°  to  ltH°  F.  is  not  nnci>nuno!i— and  in  chiltiren  it  may  be  even 
higher.  Tlie  temperature  curve  is  ni>t  tbaracteristic;  in  fact,  it  ma^* 
be  statetl  that  its  jx^c-uliarity  is  itjs  uregiularity.  In  mauy  cases  it 
is  LH)ntinuous  with  slight  remissions,  fjut  in  (»thers  it  is  intermittent, 
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with  chills  l>efure  each  ri^^c.  During  the  terminal  stages  it  is  usually 
hectic.  The  8weat,s  arc  profuse  and  exhausting,  the  pulse  feeble, 
small  and  rapid,  120  to  150  is  not  rare;  the  dyspnea  is  marked — 40 
to  *50  per  luiiiute  are  very  often  counted,  and  cyantisis  is  a  frequent 
feature.     Graves  spt)ke  of  *' acute  tiihereular  asphyxia/' 

The  intensity  of  the  ctmgh  is  variable:  In  some  patients  it  is  severe, 
painful,  paroxysmal,  and  may  provoke  vomiting.  While  oeeasionally 
the  cough  is  mild,  in  most  cases  it  is  more  severe  than  in  chronic 
phthisisp  At  times  exi)ett(jration  m  ahsent  or  scanty,  but  usually  it 
is  more  or  less  abundant,  often  purulent,  and,  with  the  advance  of  the 
disease,  nnnnnnlar;  yelhmish-green  balls  are  brought  up.  Tubercle 
bacilli  are  ftamd  in  intJst  eases. 

Hemoptysis  is  frequent  in  arlults  and  may  be  quite  copious;  many 
cases  Ikcgin  witli  pulmonary  hemorrhage. 

The  appetite  is  rarety  fairly  well  retainetl,  but  in  most  cases  this, 
as  well  as  the  digestive  functions,  is  impaired;  many  have  to  be  coaxed 
to  take  some  nourishment.     Emaciation  proceeds  at  a  rapid  pace. 
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Flu.  ss,  -rtinpenitiirc  €urvi*  in  tufierfulouH  brtmchopnennionia. 

Because  of  the  Hushed  face  It  Is  at  times  not  appreciated  at  first  si^ht, 
liut  when  the  bedclothes  arc  renioveil,  the  marked  wasting  of  the 
subcutanctms  tissues  and  nmscles  of  the  chest  and  extremities  presents 
a  frightful  picture,  especially  when  it  is  considered  that  it  may  have 
been  consummateil  within  a  few  weeks. 

Physical  Signs.— The  physical  signs  vary  according  to  the  nature 
of  the  anatoniical  changes  in  the  lungs.  In  the  begiiming  they  may 
be  obscure  and  misleading.  In  most  cases  the  note  elicited  on  per- 
cussion is  hyperresonant  all  over  the  two  sides  of  the  th**rax:  ItKalized 
duhiess  is  found  only  later  when  some  of  the  disseminatcfl  tubercles 
have  become  conHuent-  Ausfultation  shows  either  feeble  breathing 
or  harsh  broncho  vesicular  breath  sounds  all  over  the  chest,  coupled 
with  sibilant  and  sonorous  rales.  With  the  advance  of  the  disease, 
which  may  be  within  but  one  or  two  weeks,  we  find  localized  areas, 
not  necessarily  in  the  apex,  especially  in  children,  t>f  consolidation 
with  bronchial  breathing  and  moist  sulKTcpitant  rales  which  soon 
change  their  character  when  excaxation  takes  place  and  the  usual 
signs  of  a  cavity  can  be  made  out.     In  many  cases,  notably  m  children. 
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signs  of  diffuse  bronchitis  are  found  all  over  the  chest,  while  in  others 
the  toxemia  is  so  severe  that  the  patient  succumbs  before  definite 
changes  in  the  resonance  and  breath  sounds  have  developed. 

Complicatioiis.— Among  these  may  be  mentioned  pulmonary  hemor- 
rhage, which  may  be  fatal;  intestinal  tuberculosis,  tuberculous  menin- 
gitis, and  general  miliary  tuberculosis. 

Diagnosis.— The  diagnosis  is  very  difficult  in  the  initial  stages, 
particularly  in  children,  among  whom  it  must  be  differentiated  from 
postgrippal  bronchopneumonia,  and  sputum  is  not  available  for 
microscopical  examination.  In  adults  it  is  usually  more  easily  diag- 
nosticated. We  find  in  patients  who  have  been  tuberculous  for  some 
time  that  after  a  hemorrhage,  surgical  anesthesia,  pregnancy,  etc., 
the  symptoms  suddenly  take  a  sharp  turn  and  galloping  consump- 
tion follows.  It  is  always  to  be  borne  in  mind  that  when  in  a  person 
who  never  before  had  emphysemn,  and  who  has  no  barrel-shaped  chest, 
syviptatns  and  signs  of  emphysema  suddenly  make  their  appearance 
accompanied  by  acute  constitutional  symptoms  such  as  fever,  cough, 
dyspnea,  cyanosis,  nightsweats,  etc.,  acute  phthisis  is  to  be  thought  of. 
The  sputum  will  soon  clear  up  the  diagnosis.  With  the  advance  of 
the  disease  the  physical  signs  are  easily  made  out. 

Prognosis.— The  prognosis  is  very  grave.  Some  acute  cases  run 
a  rapid  course,  terminating  fatally  within  four  to  six  weeks,  and  in 
children  in  a  shorter  time.  Many  cases  linger  for  three  or  four  months, 
and  die  of  asthenia.  I  have  met  some  cases  in  which  the  disease  came 
to  a  halt  and  assumed  the  character  of  chronic  phthisis. 
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Pathogenesis.  -When  from  an  existing  tuberculous  focus  anyw^here 
in  the  body  a  large  number  of  tubercle  bacilli  are  released  into  the  blood- 
or  lymph-stream,  a  bacteremia  results,  the  micro()rganisms  settling 
in  the  various  visceral  organs  producing  small  tuberculous  nodules. 
In  this  form  of  acute  tuberculosis  most  of  the  viscera  are  affected, 
while  in  the  acute  forms  of  pulmonary  tuberculosis,  which  have  just 
lx*en  described,  or  in  the  various  forms  of  tuberculosis  of  the  glands, 
serous  membranes,  bones,  or  joints,  only  the  affected  tissues  bear  the 
brunt  of  the  infection. 

Acute  miliary  tuberculosis  is  hardly  ever  primary;  in  nearly  all  cases 
there  had  existed  a  localized  tuberculous  focus  which  may  have  been 
small,  hardly  detectable  at  the  autopsy,  and  which  may  have  given  no 
symptoms  during  the  life  of  the  patient.  But  when  a  bloodvessel 
passing  through,  or  in  contact  with,  a  caseated  lymphatic  gland,  or  a 
caseated  area  of  any  tissue,  erodes;  or  when  a  tubercle  involving  the 
wall  of  a  vessel  softens,  and  produces  ulceration  of  the  intima,  large 
numbers  of  tubercle  bacilli  are  set  free  into  the  circulating  blood. 
Similar  effects  will  be  produced  indirectly  when  the  thoracic  duct  b 
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affected  by  tuberculosis,  and  bacilli  enter  through  the  subclavian  vein 
into  the  general  circulation. 

It  is,  however,  rare  that  a  caseated  tuberculous  area  should  break 
into  the  circulation  directly.  The  most  common  mode  appears  to  be 
the  formation  of  tubercles  in  the  walls  of  a  vessel,  especially  the 
pulmonary  vein,  or  the  thoracic  duct.  Benda^  found  metastatic 
tuberculous  endangeitis  more  common  than  periangeitis.  When  these 
tubercles  soften,  breaking  through  the  endothelial  lining,  a  constant 
stream  of  tubercle  bacilli  enters  the  circulation.  Its  occurrence  is 
comparatively  infrequent,  because  tuberculous  endangeitis  is  relatively 
rare  owing  to  the  fact  that  in  the  usual  tuberculous  lesion  the  blood- 
vessels within,  and  in  the  neighborhood  of,  old  foci  are  thickened  as  a 
result  of  the  inflammatory  reaction,  their  lumen  is  obliterated,  and 
thus  erosion  and  passage  of  tubercle  bacilli  into  the  blood  stream  is 
prevented.  Otherwise  the  vast  majority  of  cases  of  tuberculous 
infection  would  implicate  bloodvessels  and  lymphatics  in  and  adjoining 
the  lesions,  and  acute  miliary  tuberculosis  would  result. 

It  must,  however,  be  emphasized  that  a  tuberculous  bacteremia 
is  not  sufficient  to  produce  acute  miliary  tuberculosis;  excepting  in 
cases  of  primary  massive  infections  which  occur  in  infants,  as  has  been 
shown  elsewhere.  In  adults  with  chronic  tuberculous  lesions,  among 
whom  primary  tuberculous  infection  is,  as  a  rule,  out  of  the  question 
for  reasons  already  stated,  tubercle  bacilli  are  very  often  found  in  the 
circulating  blood,  yet  no  miliary  tubercles  are  formed  in  the  visceral 
organs.  It  seems  that  before  the  body  can  be  overwhelmed  by 
tubercle  bacilli  and  permit  them  to  produce  miliary  tubercles  in  the 
various  viscera,  some  factors  which  reduce  the  natural  resisting  forces 
must  be  at  work,  the  blood  must  have  lost  its  normal  bactericidal 
powers,  to  permit  the  bacilli  in  a  virulent  state  to  settle  anywhere  they 
please.  In  the  usual  case  of  local  tuberculosis  the  bactericidal  action 
of  the  blood  is  effective  in  either  killing  the  organisms,  or  at  least  in 
attenuating  their  virulence,  so  that  even  animal  inoculation  of  blood 
containing  acid-fast  bacilli  proves  harmless  (see  p.  285). 

What  these  etiological  factors  are,  we  do  not  know,  and  when  they 
are  elucidated,  the  most  important  problems  in  the  pathogenesis  of 
tuberculosis  will  be  cleared  up.  In  many  tuberculous  patients  with 
active  disease,  acute  miliary  tuberculosis  appears  as  a  terminal  phe- 
nomenon. In  others,  with  healed  or  arrested  lesions,  symptoms  of 
acute  miliary  tuberculosis  appear  leading  to  a  fatal  issue  after  chilling 
the  body,  after  surgical  operations,  especially  for  some  extra-thoracic 
tuberculous  lesion,  or  without  any  obvious  exciting  cause.  In  hospitals 
for  tuberculous  patients  there  are  at  times  to  be  observed  "epidemics** 
of  acute  miliary  tuberculosis.  This  is  especially  seen  during  changeable 
meteorological  conditions,  or  when  intercurrent  infections  are  common. 
It  may  also  occur  after  a  pleural  effusion  is  rapidly  absorbed,  or 
aspirated. 

»  Ergebn.  d.  allg.  Pathol.,  1900,  5,  447. 
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E%i(lently  Wn^ause  tul>ercuIoijs  iafectioti  is  primary  in  infants,  when 
maysive,  it  may  result  in  acute  miliary  tul>ernilo.si.s;  it  UHUally  foll«»ws 
some  intercurrent  infection,  as  measles  or  pertussis.  But  it  is  not  as 
rare  in  adults  as  sfjine  hetieve,  A  large  proportii>!i  of  fatal  cases  of 
chronic  phthisis  are  carried  off  by  symptoms  and  acute  miliary  ttiber- 
cuiosis  which  make  their  appearance  at  the  end.  It  has  been  suggested 
that  the  afT-essible  ami  wifle  lymphatic  system  of  infants  ofTers  better 
0]>p*Krtmiities  for  the  bacilli  to  enter  the  lymph  glantls,  and  after  these 
soften,  they  jjass  into  the  thoracic  duct,  finalfy  rea<*hin^  the  general 
circnlation  and  thcTi  disseminating  through* mt  the  body. 

Pathology.  — Miliary  tubercles  are  found  in  most  of  the  visceral 
organs.  The  In  Tigs,  as  the  lf)cuA  mitwrh  rr»v/'.y/r/fi//r,  ct>ntain  more  than 
cither  organs,  but  the  spleen,  liver,  kidney,  also  the  thyroid,  bone- 
marrow,  the  heart,  meninges,  peritoneum,  choroids,  etc.,  may  he 
studdetl  with  miliary  and  submiliary  tubercles.  These  nodules  are  of 
various  sizes,  according  to  their  age  and  density  of  eemglomeration; 
young  ones  are  small,  hardly  visible,  at  first  gray  and  transparent,  hut 
later  many  adjoiii  one  ant^ther  anil  caseation  begins,  when  they  apjK*ar 
yellowish.  In  each  organ  tuljercles  of  %'arious  ages  may  l>e  discernetl 
owing  to  rejHmted  migration  of  bacilli  from  the  original  focus  which 
settle  wherever  tliey  find  a  suitable  soil.  The  surface  of  the  affected 
organs,  as  well  as  the  large  serous  membranes,  may  l)e  found  sprinkled 
with  these  mjdules.  In  most  cases  the  old  original  tuberculous  lesi<»ns, 
the  source  of  the  bacilli  which  overwhelmefl  the  body,  may  be  dis- 
covered in,  the  lungs  or  glands.  In  adults,  in  whom  acute  miliary 
tnlMTCulf^sis  was  a  terminal  phenometKjn  of  chronic  phthisis  any  kiiul 
of  tuberculous  dianges  amy  be  fount!  in  the  lungs,  pleura,  jjcritoneuui, 
larynx,  intestuie,  etc. 

Symptoms.  — The  manifold  origin,  and  diflferent  lo<^alization  of  the 
main  t  lusters  of  tulMTcle  within  the  vistvral  organs  result  in  a  variegated 
symptomatohigy  of  acute  miliary  tulw^rcuhisis.  In  cases  which  the 
tuiiercles  are  s(*attercil  equally  among  these  t»rgans,  the  symptoms  are 
not  unlike  those  of  other  forms  of  acute  general  infections,  as  septicemia, 
or  typlioiil  fever;  in  fact  a  typhoid  form  of  arute  miliary  tulierculosis 
has  l)een  described.  In  cases  in  which  tubercles  are  sprinkled  over  the 
meninges,  cerebral  symptoms  predcuninate  and  may  overwhelm  the 
clinical  phenomena.  We  thus  have  a  meningeal  Uyrm  of  miliary 
tuberculosis.  In  s<>me  cases  the  lungs  bear  the  brunt  of  tlie  infection, 
pulmtjnary  symptoms  are  then  in  the  ascendency,  prt>ducing  the  pul- 
monary form  (»f  the  disease.  However,  it  must  Ht*  emphasizetl  at  the 
outset  that  mixcii  forms  are  very  frequently  met  with,  or  one  form 
passes  into  another;  the  typhoid  and  puluK^nary  forms  %'ery  often 
present  symptoms  of  the  meniixgeal  form  at  the  end.  (/onsequetitly, 
no  sharfj  line  of  demarcatifm  can  be  drawn  between  these  three  ciinical 
forms  of  the  disease,  and  it  is  merely  for  descriptive  purposes  tliat  this 
division  is  followed. 
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The  Typhoid  Farm.— The  onset  may  he  sudden  without  any  pre- 
monitory symptoms.  The  patient  may  ha^e  eonsidererl  himself  well, 
never  ha\'ing  kiifiwii  of  any  tnl>ereLiluus  lesion  in  liis  body,  or  he  may 
have  had  son le  slight  eou^h  for  years  whieh  was  known  to  l>e  i>f  tuber- 
culous ori|,'in,  but  he  has  been  prononueed  eured,  lie  may  have  been 
tuhereulous  for  months  or  years,  and  projierl^^  treated,  the  disease 
pnrsiiiufr  a  favrvrable  eourse,  etc.,  when  sudderdy,  after  some  exposure, 
or  withrMit  any  assi^rialile  eause»  he  has  a  chill,  his  teni()eratnre  rises, 
aiicl  he  [jresents  sym]>toms  vf  a  [)r<ihiund  intoxicatiorK  The  fevtT 
ri^es  to  10*^  F.,  or  higher,  within  one  or  two  days,  the  pulse  is  raind, 
small,  and  soft,  the  bl(M>d-i>ressure  low,  and  other  symptoms  of  toxemia 
make  their  appearance — dry,  coate*!  tongue,  anorexia,  dyspnea,  etc. 
Delirium  may  be  an  early  s>  mj>tom,  or  it  may  appear  toward  the  end. 
While  constipation  is  not  rare,  in  some  cases  there  is  anutjyiug  diarrhea 
and  this,  with  scatterct]  roseola  over  the  body,  and  a  large  spleen, 
point  to  typhi nd  fever  which  is  often  diagnosed  especially  in  patients 
who  had  no  symptoms  t)f  tul>erculosis  before  the  onset  of  the  acute 
pro<.-ess. 

Physical  exploration  of  the  chest  may  prove  negative,  or  signs  of  a 
disseminatetl  l>rinichitis  may  he  eh'cited*  But  a  careful  study  of  the 
syinptfans  and  conrsc  slunvs  the  real  condition.  Thus,  a  characteristic 
fever  cur\c  of  typhoid  is  lacking;  instead  of  high  contiini<ais  fever, 
we  may  have  a  remittent  curve,  which  later  becomes  iiitermittent.  In 
many  cases  the  fever  curve  is  altogether  irregular,  for  a  few  days  it  is  of 
one  type,  then  of  another.  Rarely  the  ''reverse**  type  (see  p.  222)  is 
observed*  The  emaciation  is  rapid  and  pronouncwl,  riyspnea  and 
cyanosis  are  more  severe  than  in  the  average  case  of  uncomplicatetl 
typhoid.  Then  cerebral  symptoms  make  their  ap{)earance:  rigithty 
of  the  neck,  diiferences  in  the  pupils,  evidences  of  patsies,  especially  of 
the  cranial  nerves,  etc.,  ami  within  two  or  thri-e  wwks  a  fatal  termina- 
tion iK'curs. 

The  Pvlmitfiary  Form.  —  HvTv  the  conglomeratirm  of  tuUcrcIes 
predominates  in  the  lungs;  not  ordy  f>ne  or  more  lobes  arc  mainly 
atTetted,  as  is  tlie  case  in  acute  pneunnHiic  plrthisis,  Init  nodules  are 
scatterer]  all  over  bi>th  lungs.  The  symptoms  are  thi»se  of  profuund 
toxeuna  with  signs  of  pulmonary  tiiseasc.  The  patients  may  have 
cougheil  for  some  time,  or  may  have  been  known  as  tuljcrculous  for 
months  or  years.  In  rare  instances  no  such  history  is  obtained.  Tlie 
temperature  rist*s,  and  within  two  <ir  three  days  it  reaches  \m°  F.,  or 
higher.  In  ohi  persiais  it  may  h(^  lower,  and  in  some  cases  it  hardly 
exceeds  99.5^  F.  With  the  fe\er  tliere  is  profuse  sweating,  not  only 
during  the  nightj  but  also  during  the  day*  In  some  instances  the 
disease  begins  with  a  chill,  and  chilly  sensations  may  occur  several 
times  a  day  during  the  course  of  the  disease,  the  chills  l)eing  followed 
by  a  rise  in  the  temiHTature,  arul  then  by  profuse  sweating.  In  some 
case^,  especially  at  the  end,  there  is  observed  an  ijitermittent  tcmi>era- 
ture,  with  subnormal,  or  even  c^ollapse,  temperature  in  the  early  morn* 
ing  hours. 
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Symptoms  referable  to  the  respiratory  system  are  present  in  nearly 
all  cases.  In  some  instances  cough  may  be  altogether  lacking  during 
the  first  week  of  the  disease,  but  in  most  there  is  a  dry  hacking  cough, 
and  paroxysmal  attacks  of  great  severity  are  not  rare.  Usually  the 
cough  is  unproductive  early  in  the  disease,  excepting  in  those  in  whom 
the  acute  process  is  superimposed  on  an  old  phthisical  condition. 
The  sputum  brought  up  is  not  characteristic  and,  as  a  rule,  does  not 
show  the  presence  of  tubercle  bacilli.  Streaks  of  blood  may  be  observed 
in  the  sputum,  and  rusty  sputum,  without  any  evidences  of  pneumonia, 
is  seen  in  rare  instances.  In  patients  with  old  tuberculous  lesions 
there  may  occur  copious,  or  even  fatal,  pulmonary  hemorrhages,  while 
in  those  in  whom  the  acute  process  complicates  chronic  phthisis  acute 
miliary  tuberculosis  may  follow  a  brisk  hemorrhage.    But  this  is  rare. 

Dyspnea  and  cyanosis  of  the  lips  and  finger  tips  are  seen  in  most 
cases  very  early,  and  this  is  important  diagnostically.  The  breathing 
is  superficial  and  rapid,  50  to  80  per  minute;  in  some  cases  orthopnea 
is  observed.    In  patients  without  pronounced  old  lesions,  exploration 


Fio.  89. — Temperature  curve  in  acuU?  miliary  tuberculosis. 


of  the  chest  may  reveal  nothing  definite,  or  some  small,  moist  rales  may 
be  audible  over  any  part  of  the  lungs;  in  others  sibilation  in  either,  or 
both,  sides  is  heard.  Percussion  does  not  bring  out  any  localized  areas 
of  consolidation,  but  tympany  may  be  found  all  over,  in  on  some 
parts,  especially  the  upper  third  of  the  chest,  dulness  with  a  tympanitic 
overtone,  owing  to  the  relaxation  of  the  parenchyma  because  of  the 
dissiminated  nodules  within  them.  Here  and  there  some  mobt  rale 
is  made  out,  and  friction  sounds  may  be  audible  over  the  lower  parts 
of  the  chest.  In  many  cases  symptoms  and  signs  not  unlike  those  of 
pulmonary  emphysema  are  elicited.  On  the  whole,  there  is  a  striking 
discordance  between  the  severity  of  the  constitutional  symptoms 
and  the  paucity  of  the  physical  signs,  and  this  is  of  diagnostic 
significance. 

With  the  advance  of  the  disease,  which  may  continue  for  four  to 
eight  weeks,  and  rarely  longer,  symptoms  of  the  typhoid  form,  and  of 
meningeal  irritation,  make  their  ap|)carance,  and  the  5nd  comes  either 
from  exhaustion  and  collapse  with  a  subnormal  tem|)erature,  or,  more 
commonly,  with  high  fever,  delirium  and  meningeal  symptoms. 


ACUTE  MILIARY  TUBERCULOSA'^  441 

Meningeal  Fomi,—Thh  is  most  frequently  seen  in  children,  but  in 
adults  with  known  tuberculous  lesions  in  any  organ  which  have  lasted 
for  some  time,  it  is  a  not  very  uncommon  mode  of  death.  About  5 
per  cent  of  patients  with  pulmonary  tuberculosis  succumb  finally  to 
tuberculous  meningitis.  Metastasis  in  the  meninges  is  more  likely  to 
occur  in  cases  of  extra-pulmonary  lesions,  active  or  latent.  Thus,  as 
is  shown  elsewhere,  it  is  very  frequent  in  genito-urinary  tuberculosis 
in  adults,  and  in  children  with  osseous,  glandular  and  articular  tubercu- 
losis. In  infants,  however,  it  often  follows  tuberculous  broncho- 
pneumonia. But  here  also  the*  intrathoracic  glands  are  severely 
affected,  as  a  rule.  The  general  infection  occurs  hematogenously, 
but  it  may  also  take  place  lymphogenously. 

Symptoms  in  Children.— In  children  the  onset  may  be  abrupt,  with 
persistent  vomiting  or  con\^lsions.  But  in  such  cases,  if  carefully 
looked  for,  a  chronic  tuberculous  process  in  some  glands  may  be  found, 
though  it  may  not  have  been  inconsistent  with  apparent  health  of  the 
child.  More  frequently  it  was  known  for  weeks  or  months  that  the 
child  was  sick.  It  may  have  been  coughing,  but  this  was  attributed 
to  some  mild  disorder  in  the  throat  or  bronchi;  it  may  have  had  some 
recognized  tuberculous  gland  on  the  neck,  or  within  the  chest,  or  a 
tuberculous  lesion  in  a  bone  or  joint.  But  all  this  was  considered 
trifling.  The  child,  however,  kept  on  losing  ground,  its  appetite  has 
been  poor,  and  it  has  lost,  or  failed  to  gain,  in  weight.  Its  mental 
state  has  become  rather  peculiar,  it  has  been  out  of  sorts,  refused  to 
play,  sought  seclusion,  complained  of  headache,  avoided  bright  light 
and  loud  noises.  Constipation  is  the  rule,  but  in  some  the  reverse  is 
true.  In  few,  attacks  of  vomiting,  at  times  of  the  projectile  type, 
may  be  observed  at  this  stage.  Careful  thermometry  will  reveal  a 
mild  subfebrile  temperature. 

This  prodromal  stage  may  last  for  several  weeks,  but  in  most  cases 
within  two  or  three  weeks,  symptoms  pointing  to  the  cerebral  nervous 
system  make  their  appearance,  such  as  a  slight  facial  palsy,  a  squint, 
cutaneous  hyperesthesia,  erythematous  blotches,  dermographism, 
stiffness  of  the  neck,  etc.  In  some  instances  palsy  of  a  limb  is  noted 
at  this  stage.  The  child  becomes  drowsy,  responds  only  when  strongly 
urged.  The  pupils  may  be  normal,  or  contracted,  but  they  respond  to 
light.  In  some,  nystagmus  is  seen  at  this  stage.  The  reflexes  are 
exaggerated.  Spastic  contraction  of  the  muscles,  especially  those  of 
the  spine,  is  common,  the  neck  is  rigid  and  drawn  back,  and  later 
opisthotonos  may  occur.  Kernig's  sign  is  present  in  nearly  all  cases. 
Later  on  the  spasticity  may  become  more  accentuated  on  one  side,  and 
there  may  occur  paralysis  of  an  arm  or  leg,  and  of  some  of  the  cranial 
nerves,  especially  the  facial  and  oculomotor.  The  pupils  now  cease 
to  respond  to  light,  and  inequality  is  not  uncommon.  Delirium, 
frequent  in  adults,  is  rare  in  children;  they  are  usually  in  stupor  from 
which  it  is  hard,  or  impossible,  to  arouse  them.  Convulsions  may  now 
become  more  and  more  frequent,  or  coma  sui)ervenes.    'i\e  vaso- 
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motor  distiirbanre.s  now  hec^ome  more  anrl  more  pn>noiiii('e<l»  ftU'h^ 
cerehrah  is  liardl;^^  e\'er  ulisent.  The  pulse,  which  may  have  been 
rather  slow  in  the  bepimin^',  now  beeomeH  rapid  and  irre^ylar. 

As  18  the  case  in  adults,  remissions  iiuty  oeeur.  and  false  hop)es  are 
thus  en^entiered  when  the  stuporous  child  wakes  and  acts  quite  m>r- 
nndly  for  a  few  hours,  a  day  or  two.  But  a  relapse  is  sure  to  occur,  the 
symptoms  return  with  jirreater  severity,  and  within  o!ie  to  three  weeks 
the  stupor  passes  into  c*»ma  from  which  the  ehilcl  cannot  \w  aroused 
and,  with  (lieyne-Stoken  breatliing,  convulsions,  hytx»r[nrcxia,  etc., 
the  cliiid  expires. 

Si/mpUnthH  in  Adults.— Mimy  phthisical  patients  show  cerebral 
symptoms  a  few  days  before  death,  liut  at  the  autopsy  no  changes  are 
f4jund  within  the  cranium.  In  these  cases  the  dia^^nosis  is  niit  very 
iuil>cjrtant  because  the  seriousness  i}f  the  condition  is  evident  fn*m 
the  other  symptoms.  I'he  problem  of  the  presence  or  ahsemt*  of 
meningeal  tuberculosis  in  phtliisical  patients  has,  however,  a  great 
prognostic  value  in  cases  showing  a  tendency  to  quiesc*ence  or  cure,  and 
the  occurence  of  sym|>toms  suggestive  ojf  tubercuidus  nicningitis  is 
more  than  ilisqnieting. 

In  most  eases  the  onset  is  insidious,  h'or  s(*me  days,  at  times  for 
more  than  two  wet^ks,  the  patient  complains  of  headache,  Tuber- 
culiHis  patients,  even  when  they  run  fever,  otjIv  rarely  suffer  from 
headache  lasting  more  than  a  day  or  two,  and  then  it  is  <lue  to  tlie 
pyrexia,  or  gastn*-intestinal  trouble.  Acute  rliino-pharyngeal  iiiHaui- 
mation  may  be  the  cause  of  heaelaclie,  hut  this  also  is  rare  in  tober- 
culous  indi\itknds.  //  headaehf  lujttinff  sercral  duifA,  ivhirh  ranm4  be 
fjlilfiincd  QA  due  to  noitiF  rndt*tt(  cfttfm\  mTttr/f  in  a  jihthi.'^lrul  patient, 
mi^ningitiJi  /.y  to  be  ilmmjhi  of.  Vfiuiiting  is  extremely  rare  in  the  early 
stages  of  tuberculous  meningitis  in  arlults.  More  common  pnMlrf»mal 
symphmis  are  irritability,  fretfulness.  confusitm  of  ideas,  impaired 
memory.  phyto]>hobia,  defective  vision,  ilnmsiness,  and  somnolence. 
In  some,  syuiptnms  not  unlike  those  nl  classical  hysteria  arc  4J)served 
for  several  days,  and  when  occurring  in  a  patient  who  had  no  such 
stigmata  before,  especially  in  males,  hysterical  nmnifestations  are  sug- 
gestive of  meningeal  irritation  by  tubercles. 

The  pulse-rate,  whirli  may  have  been  accelerated,  becomes  slow  in 
many,  though  not  in  all  cases,  and  in  some  irregularity  (»ceurs.  The 
temperature  is  high  in  some  instances,  but  in  most  it  hardly  exc€*etls 
102**  F.  I  have  seen  instances  in  which  the  tem^xTature  was  normal, 
or  even  subrairmab  <"onsti]>atioii  may  occur  even  in  those  who  had 
diarrhea.  Another  early  symptom  is  n-tcntiun  oi  urine  which,  when  it 
di>es  ix-cur,  is  of  immense  diagnostic  value. 

An  important  feature  is  a  sudden  change  of  cliaracter — the  hopefulness 
and  euphoria,  which  may  have  been  more  or  less  ]>ronouutx*d,  change 
into  indiilVrence;  the  jiatient  ceases  to  ask  for  relief,  ceast*s  to  complain 
about  the  treatment  given  him.  loses  interest  in  his  surroundings, 
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and  lies  in  a  semi-stuporons  state  unless  waked,  and  then  only  answers 
questions  ahruptly. 

In  most  of  the  eases  under  the  writer's  olxservation  these  symptoms 
oecnrrerl  early,  hnt  it  is  important  to  mention  that,  as  a  rule,  they  were 
not  eontinuous;  oeeurring  oneday  and  disappearingthe  next. to  reappear 
afs^ain.  This  interniittency  is  a  very  important  point  iu  the  diagnosis 
of  ohsf'iire  f*ases.  I  have  known  eases  in  whifh  the  symptoms  de- 
scTihed  ahove  lasted  alxait  a  week,  then  disaj>peared,  the  patient  feel- 
ing quite  well  for  one  or  two  weeks,  to  relapse  apdn  wiien  ek-ar  and 
uiietiuivoeal  symptoms  of  tuhercnlous  meningitis  prove  fatak 

During'  this  staj^e  some  si^ms  charaeteristie  of  this  disease  may  he 
discovereiL  In  most,  Kerni^'s  sij^^n  may  he  j>ositive  very  early, 
though  it  is  usually  discovered  later  oik  At  times  slight  palsies, 
espedally  of  the  cranial  nerves,  may  be  noted  when  carefully  examining 
the  faee.  Transient  monoj>leiria  of  an  arm  or  leg  oeeors  at  times,  in 
others,  complete  hemiplegia.  Likewise  a]>hasia  fK-eurs  in  some  cases 
either  as  a  transient  i>hen(jmenon,  or  remaining  to  the  end.  Ilyper- 
esthesia,  uniinly  of  the  muscles,  is  very  eonuuon;  so  is  dermographism. 
The  pupils  usually  react  to  light  and  accommodation  during  the 
prodronnil  stage,  lait  later  on  a  defect  iii  this  regard  is  observed  and 
there  may  he  unilateral  or  bilateral  pttjsis,  converging  strabismus,  and 
only  rarely  diverging  strabismus.  In  some  nystagnnis  treurs*  An 
fjphthalmoseopie  examination  may  reveal  tubercles  in  the  choroid, 
which  is  (Tjuelusive  as  to  the  diagnf>sis. 

Extensive  exiierience  has  tanght  me  not  to  rely  implicitly  on  the 
results  of  luml>ar  [juncture  for  diagnostic  purposes  in  these  cases.  Jn 
most  cases  the  fluid  is  fouuil  to  come  out  at  a  high  j^ressure,  usually 
it  is  clear,  in  rare  instances  it  is  clomly,  rarely  sanguineous,  and  often 
shows  an  exfx»ss  of  lymphocytes.  But  it  nmst  l>e  mentioned  that  an 
ex<*c*ssive  number  r*f  lymphocytes  is  not  invariably  a  sign  of  tuberculous 
meningitis.  It  has  lieeu  fonnd  in  patients  who  di<l  not  develop  the 
disease,  while  in  many  fatid  cases  witli  autopsy  proof  of  tuberculous 
meningitis,  no  changes  in  the  cerebrospinal  Huid  and  its  cytology 
could  l)e  fouini  during  life.  Very  frequently  tubercle  bacilli  are  ftmnd 
in  the  fluid.  Kx<'epting  j>ositive  bacteriological  findings,  the  writer 
wotdd  not  nuike  a  diagnosis  of  tuberculous  meningitis  merely  because 
of  the  high  pressure,  and  the  cyti>logy  of  the  cerebrospinal  fluid  alone, 
unless  the  symptoms  are  decidedly  confirmatory. 

Within  a  week  or  two  after  the  onset  of  the  jirodromal  symptoms  the 
patient  sinks  intfi  a  stu]>onajs  condition,  then  into  coma  from  which 
he  can  Ik*  waked  with  *litficnlty,  ami  then  the  coma  deepens  until  the 
end.  Convulsions  may  occur,  though  this  h  comparatively  rare. 
Iletentitm  of  urine  is  very  frecpient  during  the  last  few  days.  \  fatal 
prognosis  should  l>e  given  wlierever  meningitis  is  diagnosetl;  the  few 
cases  of  recovery  which  have  been  reported^  may  be  considered  medical 
curiosities. 

I  See  Hftrbitx:  Am.  Jour.  Med.  Sd.,  1021.  161,  212. 
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Diagnosis.  — Arute  miliary  tijl)er(tilf*sis  is  not  a  disease  whirh  can  l>e 
easily  {liaj^ntisticated.  When  oceiirriiig  in  ap|uirently  healthy  iiersoris 
it  h  very  often  mistaken  f(jr  some  other  acute  infection,  notably! 
tA7>hoiit  fever,  septicemia,  bronchitis,  bnmchopoeumonia,  muhiria,] 
etc.  When  attacking  a  patient  who  harl  been  phthisical,  the  acute 
disease  is  at  times  considered  by  the  attending  physician  as  merely  an 
acute  exarerhation  of  the  localized  pnlnionary  lesion  and  a  hoj>eful 
prognosis  is  rendered.  In  h(jspitals  for  advancf^l  tnhercnlous  patients 
the  diseast*  is  more  often  suspected  than  it  actually  oecuri!^. 

It  has  b€*en  an  ancient  diagn(»stic  principle  to  think  of  acute  miliary 
tuberculosis  in  all  causes  of  fever  la.sting  more  than  a  week  and  which 
cannot  he  diagnosticateil  as  due  to  some  otlicr  cause.  In  most  cases 
it  may  Itc  cii cited  that  the  ons€*t  was  not  as  sudden  as  the  patients 
claim,  hut  that  for  weeks  perhaps  for  more  than  a  month,  they  have 
bts:*n  feeling  out  of  sorts,  lost  in  weight,  coughed  mildly,  perspired  at 
night.  In  many,  there  will  be  found  signs  of  a  tutx^rculous  lesion, 
active  or  latent,  somewhere  in  the  liody;  special  inquiry  should  be  made 
for  symptoms  and  signs  af  tuhercuk>sis  of  the  pleura  and  the  genit<i* 
urinary  organs.     In  children  tite  glands  should  lie  carefully  examined. 

The  fe\'er  cur\^e  alone  is  not  characteristic  of  the  disea.se,  though  if , 
watched  for  se\*eral  days  it  may  give  some  criterit^n.     The  lack  of  type  \ 
in  the  fever,  one  <lay  high,  the  next  low,  intermittent,  t*r  remittent, 
may  liel]>  in  excluding  typhoid,  pneumonia,  malaria,  etc,  but  the  fever  I 
curve  in  sejyticemia  often  shows  similar  characteristics,  while  in  ai*ute  | 
miliary  tuberculosis  it  may  be  continuous  for  a  week,  or  more.     More- 
over,  wlien  comjilicating  acti\e  [uilmonary  tnfjerculosis  the  fever  curve 
may  be  the  same  as  it  had  been  bef(*re  the  onsiH  of  the  c« implicating 
acute  miliary  tuberculosis.     In   senile  patient.s  the  course  may  \ye 
altf»gether  afebrile,     (/ornet  observe*!  such  ease**  in  young  adults,  and 
he  concludes  that  it  is  a  sign  of  cardiac  weakness.     The  duration  of  the 
fever  is  at  times  misleading,  because  there  are  castas  of  miliar\'  tul>er- 
culosis  wliicti  last  for  st^\  eral  months,  and  nnly  when  cerebral  symptoms 
make  their  appearancx^  is  the  true  condition  reeognizetl. 

While  with  the  meningeal  implication  the  pulse  may  be  slow, 
especially  in  children,  it  is  rapid,  soft  and  compressible  in  all  other 
forms  of  tlie  tlisease.  The  low  lileMMi-jircssure  may  he  of  assistance  at 
times.  But  theenlargcrl  spleen,  which  is  quite  ctannion,  may  lead  one 
to  susfiect  ty])hoid  fever.  Increase  in  the  numlier  of  neutroi)hile  p^ly- 
nuclears  in  the  blood,  diminution  in  the  number  of  lymphocytes,  and 
lack  of  eosinophiles,  which  are  oHen  ohservetl,  are  of  little  diagnostic 
assistance  in  causes  complii^ating  chronic  phthisis  because  this  bUxid 
picture  is  common  in  cases  of  active  phthisis  without  miliary  com  plica-  i 
tion.  This  blood  picture  is  also  often  found  in  septicemia,  and  in 
pneumonia,  though  in  the  latter  an  absolute  incretise  in  the  number  of 
leukocytes  is  almost  invariably  observed*  When,  in  an  obscure  case, 
there  is  observed  an  increase  in  tJie  ix)lynuclears,  coml>ined  with  leuko-1 
pe"  ^^rculosis  is  to  be  considered   likely.     The 
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diazo-reaction  is  positive  early,  and  persists  throughout  the  disease, 
while  in  typhoid  fever,  it  becomes  positive  only  during  the  third  or 
fourth  week.  Tubercle  bacilli  in  the  blood  may  be  found  in  chronic 
as  well  as  in  acute  miliary  tuberculosis.  However,  a  positive  Widal 
reaction  is  rare  in  miliary  tuberculosis.  While  in  some  cases  tubercles 
may  be  seen  in  the  choroid  on  careful  and  competent  ophthalmoscopy, 
some  authors  even  saying  that  this  is  true  in  80  per  cent  of  cases,  this 
is  a  late  clinical  phenomenon,  when  other  symptoms  are  decisive. 
Post  mortem  they  are  very  commonly  found. 

After  excluding  typhoid  fever,  pneumonia,  septicemia,  etc.,  in  a 
case  of  prolonged  fever  acute  miliary  tuberculosis  is  to  be  considered. 
When  there  is  a  rapid  pulse,  severe  dyspnea,  cyanosis,  and  a  hacking, 
unproductive  cough  without  any  conclusive  sjinptoms  and  signs  of 
cardiac  or  pulmonary  disease,  the  suspicion  rests  on  a  firmer  foundation. 
In  most  cases  it  is  the  disharmony  between  the  severe  constitutional 
symptoms,  with  the  negative  findings  in  the  chest,  that  leads  to  a  diag- 
nosis. In  patients  with  pronounced  tuberculous  lung  lesions,  the  sud- 
den onset  of  higher  fever,  dyspnea,  and  cyanosis,  when  not  due  to 
pleurisy  or  pneumothorax,  suggests  complicating  miliary  tuberculosis. 

Roentgenography.— When  well  developed,  the  lesions  of  acute  miliary 
tuberculosis  of  the  lungs  are  easily  detected  with  the  aid  of  a  good 
roentgen  plate.  As  was  already  stated,  single  tubercles  cast  no  distinct 
shadows;  only  when  several  tubercles  conglomerate  in  one  spot  that 
they  produce  a  round  or  oval  shadow  which  is  more  or  less  charac- 
teristic. These  spots  are  seen  scattered  all  over  the  pulmonary  fields, 
more  densely  over  the  upper  lobes,  and  at  the  roots  of  the  lungs.  Each 
spot  represents  a  conglomeration  of  tubercles.  In  appearance  they 
have  been  compared  with  a  thick  snowstorm.  In  some  places  these 
foci  conglomerate  more  densely  and  produce  an  opacity  on  the  plate 
which  is  much  larger  than  the  rest  of  the  foci.  In  some  cases  the 
individual  foci  are  not  at  all  visible  on  the  plate  because  the  entire 
pulmonary  field  is  opaque  owing  to  the  small  size  of  each  individual 
tubercle,  and  their  larger  number,  and  also  because  of  the  pulmonary 
edema  which  is  a  concomitant  of  this  form  of  miliary  tubercle.  Cloudi- 
ness of  the  pulmonary  field  is  the  only  thing  that  may  be  observed  in 
these  cases. 

Though  characteristic,  these  scattered  foci  should  not  decide  in  favor 
of  miliary  tuberculosis  when  the  constitutional  symptoms  are  not  in 
agreement.  Plates  taken  in  cases  of  pneumokoniosis  show  pictures 
exactly  like  those  of  miliary  tuberculosis,  and  the  most  expert  is  likely 
to  be  deceived.  This  has  been  a  source  of  error  which  led  astray  many 
roentgenographers.  It  strikes  me  that  the  following  points  may  assist 
in  differentiation  of  such  plates:  In  pneumokoniosis  these  foci  are, 
as  a  rule,  irregularly  distributed  all  over  the  lung  fields,  especially  in 
the  region  of  the  roots  of  the  lungs  where  the  glands  retained  the  dust, 
and  each  spot  differs  materially  in  appearance  and  size  from  the  others, 
while  in  mUiary  tubercle  they  are  nearly  all  alike  in  size  and  appearance 
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and  there  is  a  tt^iideiicy  to  segreje:ati<>n  tii  the  upper  parts  of  the  hiu^s. 
Iluwe^er,  in  advaiicefi  tniliary  tubercolusis  tlie  cimglonieratitm  of 
tubercles  may  als(»  prrKhiee  larger  fori  in  some  places  on  the  plate. 
This  again  shows  that  only  the  rnnstitnti*>nal  syin]>tooTS  tJeeide, 

Aiiotlier  rliffitiilty  in  diagnosis  arises  at  times.  A  patient  with 
pnctnnokoni^fsis  devek^ps  a  tuhcrrnlons  le-^ion  whieli  is  localized  and 
eireuniserihed,  perhaj)s  even  fihniid  in  character,  and  the  prognosis 
is  quite  favorable,  A  rocntgcnographie  plate  is  made  and  disscin inateci 
fori  all  i^vcr  the  hnig  fields  are  observed  in  addition  t*}  th(*  localiznl 
lesion  in  one  of  the  apices  and  a  diagnosis  of  miliary  tnhercidosis  is 
made.  In  such  eases  a  history  and  clinical  observation  for  some  time 
decides. 

Miliary  carcinomatosis,  when  hematogenous  metastasis  has  taken 
jilacc,  ]>roduces  a  roentgen  picture  of  the  chest  winch  (*ami<it  he  dif- 
ferentiated from  that  of  tniliary  tnbcrcnltjsis,  I  have  seen  two  rases 
in  which  this  difficulty  had  arisen  and  it  tm)k  some  time  l>efc»re  it  could 
be  cleared  up.  Tsually  the  original  neoplasm  in  some  of  the  alidi>minal 
viscera,  the  thyroid,  etc,  can  be  found  clinically,  but  now  and  then  the 
diagnostic  ditficulties  are  perplexing. 

Course.  —  Tlic  course  of  the  disease  is  nearly  always  to  a  fatal  tennina- 
tion.  This  may  he  expected  within  thrt^*  or  four  weeks,  but  in  rare 
instances  it  has  been  observed  to  last  f(»r  sineral  months,  I  have  had 
eases  in  the  hospital  that  lasted  four  and  even  six  niotiths,  finally 
snccnrnliing  to  ineningeat  implication.  Even  the  meningeal  b*rm,  in 
ran*  instances,  lasts  more  than  a  month,  with  several  remissions, 
apjiarently  indicating  that  an  error  had  been  made  in  diagnosis,  but 
within  a  few  days,  in  one  ease  after  two  weeks,  the  symptoms  of 
meningeal  irritation  returnetl  an*!  tlie  patient  died,  t'ornct  mentions 
instances  in  which  the  period  of  remissitm  lastcil  over  a  nninth. 

I'atients  presenting  symptoms  of  the  ]>uhnonary  form  of  the  tbsease 
often  go  into  the  typlitad  state  and  die  in  c(»ma.  Many  show  synnH 
toms  of  edenui  of  the  lungs  rluriiig  the  last  lew  days,  while  convulsions 
are  rare  in  adults.  There  have  been  reported  cases  i>f  acute  miliary 
tuJ>ercult>sis  which  recovered^  even  such  as  showe<l  tul>ercle  bacilli 
in  the  cert^brospinal  fluid,  yet  this  is  so  extremely  rare  that  it  is  not  to 
W  considered  after  the  diagnf>sis  has  Ihtu  pt^sitively  made.  »^ome 
last  for  months,  as  has  been  stated,  aral  some  authors  have  s[>oken 
of  rhnmic  mJliari^  tuherciiifms.  In  these  cases  several  diagnoses  have 
been  made  before  the  patient  showed  finally'  symptoms  and  signs  of 
the  tJT>lioid,  or  meningeal,  form  of  miliary  tuberculosis. 


CHAPTER  XXIV. 
PULMONARY  TUBERCULOSIS  IN  CHILDREN. 

General  Characteristics  of  Tuberculosis  in  Children.— In  children 
infection  with  tubercle  bacilli,  if  it  causes  active  disease  at  all,  is 
usually  followed  by  a  generalized  morbid  process  with  implication  of 
the  l\Tnphatic  glands.  This  characteristic  is  the  more  accentuated 
the  younger  the  child.  In  fact,  in  all  infectious  diseases  we  may  note 
that  the  reaction  of  the  lymphatic  glands  is  intense  in  children.  The 
glands  are  particularly  sensitive  to  tuberculosis,  and  it  appears  that 
during  infancy  they  are  unable  to  retain  the  organisms,  but  permit 
them  to  spread  all  over  the  body. 

The  localized  disease  of  the  lungs  peculiar  to  phthisis  in  adults, 
or  in  the  bones  and  joints,  characteristic  of  early  childhood,  is  only 
rarely  seen  in  infants.  In  infants  tuberculosis  is  an  acute,  general  infec- 
tion, like  typhoid  or  septicemia,  and  when  the  bacilli  localize  them- 
selves by  metastasis  in  any  part,  they  produce  lesions  akin  to  those 
of  pyemia. 

Because  of  the  implication  of  the  glandular  system,  especially  the 
intrathoracic  glands,  it  was  assumed  by  many  authors  that  infection 
in  children  is  invariably  accomplished  by  inhalation  of  the  bacilli. 
The  microorganisms  are  deposited  in  the  lungs,  and  when  attempting 
to  invade  the  blood,  they  are  retained  by  the  lymphatic  glands.^  When 
the  localization  of  the  lesion  was  found  in  the  mesenteric  glands,  it  was 
clear  that  ingestion  of  the  bacilli  was  the  channel  of  entry,  and  this  was 
confirmed  by  the  fact  that  in  mesenteric  tuberculosis  bovine  bacilli 
were  often  found. 

But  we  have  seen  that  this  is  not  necessarily  the  case.  Entering 
via  the  digestive  tract,  the  bacilli  may  reach  the  tracheobronchial 
glands  with  as  much  ease  as  when  entering  via  the  respiratory  tract. 
Behring  and  Calmette  and  their  school  maintain,  in  fact,  that  all 
tuberculosis,  especially  in  children,  is  lymphogenous  and  hematogenous 
(see  p.  54). 

From  the  facts  presented  in  the  chapters  on  Phthisiogenesis  it  is 
clear  that  tuberculosis  during  infancy  and  childhood  is  hematogenous, 
irrespective  of  the  portals  of  entry  of  the  bacilli.  A  study  of  the  rates 
of  mortality  during  the  various  ages  of  life  confirms  this  view.  As 
will  be  seen  from  the  accompanying  diagram  (Fig.  90),  pulmonary 
tuberculosis  is  a  frequent  cause  of  death  in  infants  under  two  years 

>  See  Allen  K.  Krausc:  Studies  in  Tul^erculous  Infection,  Am.  Rev.  Tubercul..  1919, 
8.  1. 
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of  age;  between  three  and  fourteen  years  of  age  comparatively  few 
succumb  to  this  form  of  the  disease;  only  after  fifteen  years  of  age  does 
it  become  very  frequent  and  remains  so  until  the  age  groups  above 
eighty  years-  We  know  from  clinical  experience  that  when  occiuring 
during  the  first  two  years  of  life,  pulmonary  tuberculosis  is  almost 
invariably  acute,  and  the  chronic  type  is  extremely  rare  at  this 
age.  On  the  other  hand,  all  other  forms  of  tuberculosis,  including  that 
of  the  glands,  bones,  joints,  serous  cavities,  especially  the  meninges, 
and  the  intestines;  in  short,  the  hematogenous  forms  of  tuberculosis, 
cause  death  most  frequently  during  the  first  four  years  of  life  and  are 
comparatively  unconmion  as  a  cause  of  death  after  the  fifth  year  of 
life. 

It  is  thus  clear  that  acute  tuberculosis,  as  well  as  the  hematogenous 
forms  of  this  infection,  have  a  different  age  incidence  when  compared 
with  chronic  phthisis,  the  disease  which  creates  the  main  problem. 
Moreover,  as  was  already  shown,  during  the  years  when  most  of  the 
human  infections  take  place,  between  the  second  and  the  fourteenth, 
the  mortality  from  all  forms  of  tuberculosis  is  comparatively  low; 
even  hematogenous  tuberculosis  as  a  cause  of  death  maintains  the  same 
rate  throughout  the  rest  of  human  life.  It  also  shows  that  phthisis, 
which  is  a  corrmum  cause  of  death  in  adults,  is  not  necessarily  preceded 
by  infection  with  tubercle  bacilli  immediately  before  the  disease  manifests 
itself  by  symptoms.  It  shifts  the  problems  of  infection  from  the  adult 
to  the  chOd. 

TUBERCULOSIS  DURING  INFANCY. 

We  have  shown  that  the  child  is  born  free  from  tuberculosis,  and  that 
infection,  if  it  takes  place  at  all,  occurs  post  partum.  Virchow,  whose 
autopsy  experience  was  as  immense  as  that  of  any  physician,  stated  that 
he  never  encountered  a  case  of  fetal  tuberculosis.  Infection  in  an  infant 
is  therefore  invariably  primary  and  almost  always  followed  by  symp- 
toms of  disease.  Indeed,  as  we  have  already  shown,  there  are  cases  on 
record  in  which  infants  brought  into  contact  with  a  consumptive  for  an 
hour  or  so  developed  tuberculous  disease  of  a  malignant  type.  When 
the  infection  is  massive,  acute  general  tuberculosis  with  implication  of 
the  glandular  system,  and  often  of  the  lungs,  is  almost  invariably 
caused. 

The  infant's  organism  behaves  after  a  primary  infection  jtist  as  the 
very  susceptible  guinea-pig,  the  reason  being  that  there  is  a  primary 
infection  of  a  body  which  has  not  yet  been  immunized  by  a  previous 
mild  infection.  These  cases  occur  mostly  in  infants  who  live  with 
tuberculous  persons — the  father,  mother,  sister,  brother,  or  nurse  being 
tuberculous  and,  in  handling  the  infant,  an  opportunity  is  afforded  to 
transmit  the  disease.  Thus,  (,'ombe^  found  a  family  history  of  tuber- 
culosis in  90  per  cent  of  his  cases,  if  the  word  '*  family  history'*  included 

*  Le  Nourisson,   1916,  4,   1. 
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all  pcrsciT^s  who  live  in  iiitiriiatr  i-ontiitt  witli  tlir  fjiniily,  ('lirik'ijuis 
liave  fouiui  that  in  doubtful  cast\s  a  t-arefiil  family  history  is  a  ^rreat 
aid  in  diagnusi^,  provided  it  iuducles  not  (*nly  tht'  fatlit-r  and  the  mother, 
but  also  brothers,  sisters,  servants  and  relatives  antl  aefiuaiiitanees 
who  come  to  the  lioust%  and  in  eontaet  with  tlie  infant.  There  is 
e\itlence  tending'  to  show  that  in  some  eases,  though  in  less  than  is 
generally  suppose*!,  tlie  infeetion  is  deriveil  from  bovine  l*aeillt  through 
milk  from  tuberculous  cows. 


U» 


Fio.  9L     .\  pnuiury  rlH'<sy  tnmjs  tbc  si2»'  nf  fi  U'uul  iii  a  liroiuhus  of  tlii-  left  lowtf  1 
loll*'  with  niiUur>'  ttml  t'onglomprntc  tultierrk**  cif  the  rt^gioiial  pt-ripheral  titi^li^rt^il  i**  Uiint. 
C'jwcuition  of  thp  l>roafhopulnjonar>'  and  Jowc-r  traeheoUronchiiil  iclamis  in  the  rt*gion 
of  the  right  loiter  lobe.    The  gland«  on  the*  left  side  are  frtHJ,     (Anton  Gbon.) 


In  many  cases  no  exciting  cause,  except  the  stjuree  of  infeeti(»n, 
can  l>c  traced.  In  others  some  actite  endemic  disease  of  infancy  is 
found  to  have  prorlucTd  a  state  of  a!lerj,^y.  This  is  especially  true  of 
measles  an*i  whtKipin^-eongh,  but  any  of  the  other  contagious  diseases  , 
of  infancy  may  reduce  the  \'itality  anil  resisting  powers  of  the  infant, 
and  infectiim  is  then  followed  by  the  eharacteristic  acute  form  of 
tuberculosis* 
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The  peritxi  of  incubation  of  tubert-iilosis  in  infants  ha.s  not  been 
exactly  determine^!.  In  the  few  eases  reported  by  Koch  and  Knipfel- 
niacher^  it  appeared  tu  l>e  abont  seven  weeks.  Renben-  in  New  York 
fouiiil  it  to  be  from  five  to  six  weeks. 

Symptoms. —The  sxniptnnis  depend  on  the  mode  of  tjiiset  and  on 
the  parts  of  the  body  whieh  hear  the  brunt  of  the  iiifeetion.  In  those 
in  whom  tubereuh)sis  follows  in  the  wake  (»f  another  disease,  like 
whmipin^-c^outjh,  measles,  ete.,  there  are  usually  symptoms  of  broneho- 
pneumt*nia  or  meningitis,  which  carry  off  the  patient  within  a  few  days 
or  a  week  or  two.  In  addition  to  the  symptoms  and  signs  of  bri>neho- 
pneiimonia,  there  are  often  found  enlargement  of  the  spleen  and  liver, 
and  swelhng  of  the  superficial  glands,  the  cervicab  axillary,  ingninab 
etc.  This  form  lyf  acute  tuljerculosis  is  best  seen  in  cases  of  tul>ercu- 
luus  disease  engendered  by  inoculation,  as  in  infection  of  the  won  ml 
after  ritual  eireumcision.  Arluck  and  Wincouroff,^  an*l  Holt'  have 
described  such  eases  in  detail. 

In  those  in  whom  the  disease  is  slower  in  development,  at!ire[jsia  is 
seen.  It  is  noted  that  the  child  does  not  thrive  desj>ite  the  fact  that  its 
nourishment  leaves  little  or  nothing  to  be  desired  and  the  gastn>- 
intestinal  functions  are  fairly  normal.  There  may  he  no  fever  at  alb 
Still  the  emaciation  proceeds  frightfully.  In  some  castas  the  emacia- 
tion consumes  nearly  all  the  srdKutaneous  adipi>se  tissue  and  the  thin, 
pale  skin  is  stretched  tAer  the  atrophietli  softened,  and  bent  bimes. 
These  infants  usually  have  long  hair  on  the  back  between  tlie  shoulder- 
blades  and  cin  the  extremities;  their  eyes  are  sunken  and  the  eyelashes 
are  frequently  long.  In  a  large  ]>roporti(tn,  over  20  per  cent  acctjrding 
with  T.  i\  Ilempelmann,  tuberculides  are  found  on  the  body.  Finally 
the  temperature  liegins  to  rise  and  may  reach  very  high,  and  they 
succumb  to  s\'mptoms  of  septicemia  or  meningitis. 

Examination  of  the  chest  may  not  show  any  changes,  while  in  some 
we  may  find  areas  of  defecti\e  resonance,  bnjuchial  breathing*  or  rales, 
Iti  infants  limited  and  circumscribed  lesicms  are  very  diHicult  of  lo(*ali- 
zaticin  because  we  have  no  assistance  on  their  part  while  exploring  the 
chest. 

though  may  be  absent  altogether,  but  in  scaue  cases  we  meet  with  a 
pecuhar  c*>ngh  caused  by  pressure  i>t  enlarged  glands  on  the  l)ronchi, 
or  on  the  nerves  passing  through  the  chest.  Eustace  Smith^  first 
described  this  cough  as  spasmcMlic,  oecurring  irregularly  in  paroxysms 
like  thf)se  of  pertussis,  lasting  only  a  short  time  and  ending  stimetiuies, 
though  rarely,  in  a  crowing  inspiration.  This  cough  has  since  been 
difi'erently  described  by  various  authors.  Schick*  describes  a  respira- 
tory crow,  or  stridor,  resembling  the  sound  heard  in  asthma  and  in 

I  Ztschr  r,  Kiiulirhvilk,,   1915,  13.  89. 

»  Bcitr.  z.  Klin.  d.  TurH-rkulorw?.  1912,  22,  'AA\, 

*  Jour.  Am,   Mi-a.  \^i\.,  ll*i:i,  61,  m. 

*  Wojitiiig  nis4'tiiii:'S  of  IrirMUl^  ami  (liil4n'n,  London,  1878. 
«  Verhnndl.  d.  Cc^,  f.  KiiidtThcilk..  1909,  26,  \2\, 
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(■iijtillary  hronrhitis.     It  fan.  Imwever,  Ik*  (listiii^iiished  from  tlje  latter] 
hy  tde  fact  that  in  asthfiui  the  vough  h  iniroxysmnl  while  the  stridor 
in  bronchial  adenopathy  in  infancy  is  continuous,  lasting  i^ithout 
clian^^e  for  weeks  and  months.     The  French  have  deserilx^d  it  as  tmix 
Cf>quelurlttmk,  and  Striker  coini>ares  it  with  the  hijrk  of  a  hoarse  pnp[>y. 

1  n  inimy  vases  dt/xjmra  is  ubstTved.  It  may  he  inspiratory  or  expira- 
tory»  though  in  infants  it  is  most  commonly  expiratt>ry.  It  is  l>est 
differentiated  from  dyspnea  due  to  troul>le  in  the  larynx  by  the  fact 
that  in  adent*pathy  the  voice  remains  clear.  With  the  growth  of  the 
glands,  the  dyspnea  increases  in  intensity  and  in  extreme  instances 
asphyxia  occurs  as  a  result  of  ofThision  tjf  a  bronchus,  either  suddenly 
or  slowly.  In  these  eases  cyanosis  of  the  extremities,  face,  etc.,  is 
marked »  and  inspiratory  retraction  of  the  lower  parts  of  the  chest,  is  a 
striking  siji^n,  etc,     Many  of  these  succumb  to  pidmonary  edema. 

In  most  of  these  slow  eases  the  cachexia  progres.ses  until  finally 
the  child  suceiunbs  to  some  intercurrent  disease  i»r  to  tubcrcukais 
l»ri>ncliopnemnonia.  In  rare  instam^es  a  softenetl  gland  ruptures 
into  a  hronclnis  causing  aspiration  pneuinonia.  A  relatively  large 
l>roportion  ent!  with  tul>crcnlous  meningitis.  Investigations  mmie 
by  the  writer^  of  children  under  six  years  of  age  living  in  a  tubeTculous 
milieu  in  New  York  City  have  shown  that  Ki  per  cent  succumb  to 
meningitis,  as  against  only  2A\  per  cent  among  the  general  pi^pulation. 

Other  infants  rnay  be  anemic  anrj  umierfed  for  months.  They  do 
not  thrive  in  spite  of  all  efforts  ttj  improve  their  nutrition.  Finally, 
the  nuirasmus  assumes  an  acute  character,  the  fe\er  rises  and  they 
sucemnb  to  exhaustion  or  more  commonly  to  some  intercurrent  disease. 

Di&fiiosis.-  It  is  clear  that  the  diagnosis  of  tuberculosis  in  infancy 
IS  not  an  easy  nuitter.  I  Iain  burger's'-^  advice  should  he  foilowe<l  by 
all  who  have  infants  under  their  care'  lliittk  of  tithcrniloftu  in  ecen/ 
case  in  ivhieh  nn  other  diugnvniji  van  be  made.  This  dictum  is  sharetJ  b> 
nearly  all  tether  i^e^liatrists  who  have  given  thtmght  to  the  problem. 
TuIktcIc  bacilli  carmot  he  discovered  because  infants  do  not  e\])ec^ 
torate.  Holt  lias,  however,  often  ftanid  thvin  by  swabbing  the  throat 
with  ii  i>lcdget  of  cotton.  A  positive  tuhereuhn  (von  I'irquet)  Reaction 
in  an  infant  umler  one  year  is  sufficient  to  clinch  the  diagnosis.  Tn- 
fortunately  iluring  the  course  of  measles  or  wlax^pingn'ough,  and  in 
tuljcrculous  mt^niiigitis,  the  tuberculin  reaction  is  apt  to  be  negative, 
despite  the  jiresence  of  tuberculous  infectii»n. 

Proifnosis.— The  prognosis  of  tuljcrculosis  in  infancy  is  very  gloomy. 
In  fact,  it  niay  \k^  stated  that  the  ipunaer  thf  infant  the  more  wn/ar- 
orahlr  the  prorfntk^U.  During  the  first  three  mrmths  of  life  hardly 
any  survive  infection;  the  vast  majority  of  those  infected  during  the 
set*on*l  three  months  of  life  succumb  to  the  clisease  or  to  some  inter- 
current infection;  the  outlook  for  infants  between  six  and  eighteen 
months  is  very  unfavorable  when  infected  with  tulierculosis.     Infants 

'  Arch.  Pedtut..  VJHi.  31,  VM. 

*  3niuer,  Sohr&dcr,  and  Bhiiueiiicld '^  Hibudhucti  d.  Tviberkuloae,  LeipsiK,  1^15,  0|  0. 
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infected  by  tuberculous  mothers  succumb  earlier  than  those  infected 
by  their  fathers  or  others.  Herbert  Koch^  suggests  that  the  reason  is 
probably  that  mothers  infect  their  infants  much  earlier  than  fathers. 

It  appears  to  be  the  consensus  of  opinion  of  most  pediatrists  that  all 
tubercles  during  the  first  two  or  three  years  of  life  are  active,  that  the 
lungs  show  no  tendency  to  limitation  of  the  disease,  and  that  there  are 
no  reparative  processes  to  be  noted  when  examining  the  lungs  of 
infants  who  succumbed  to  tuberculosis.  No  cicatrization  or  calci- 
fication is  to  be  observed. 

The  corollary  has  been  drawn  that  all  infants  showing  signs  of 
infection  with  tubercle  bacilli — a  positive  von  Pirquet  reaction — are 
doomed.  The  writer  cannot  agree  with  this.  We  have  followed 
infants  showing  positive  von  Pirquet  reactions  during  the  first  three 
months  of  life  growing  into  healthy  children.  It  appears  that  the 
dangers  of  developing  active  tvbercuUms  disease  and  the  acvieness  of 
the  process  engendered  are  in  inverse  ratio  to  the  age  at  which  the  infection 
takes  place.  The  younger  the  infant  the  more  unfavorable  the  prognosis. 
But  even  among  very  young  infants  cicatrization  and  calcification  of 
the  lesion  may  occur.  In  another  place  I  have  collected  evidence 
showing  that  such  healed  lesions  were  found  at  autopsies  made  on 
infants  who  died  from  other  causes.  The  writer  has  observed  numer- 
ous infants  living  with  their  tuberculous  parents  become  infected  with 
tuberculosis,  yet  they  grew  into  healthy  children.  Some  have  been 
followed  for  more  than  ten  years.  Mark  S.  Reuben  in  New  York  had 
under  his  care  from  1909  to  1916,  for  shorter  or  longer  periods,  23 
infants  who  gave  a  positive  tuberculin  reaction.  Nine  of  the  23 
infants  who  became  infected  during  their  first  year  of  life  kept  up  in 
good  health  for  from  one  to  five  years.  T.  C.  Hempelmann  studied  the 
fate  of  130  infants  under  two  years  of  age  with  pulmonary  tuberculosis. 
He  found  that  the  mortality  among  the  infants  under  one  year  of  age 
was  78.7  per  cent;  from  one  to  two  years  of  age,  57.4  per  cent;  and  for 
the  two  years,  68  per  cent. 

It  is  thus  clear  that  while  tuberculous  infection  during  infancy  is 
very  serious,  it  is  by  no  means  hopeless,  as  some  writers  have  stated. 
At  least  one  out  of  three  survives. 

TUBERCULOSIS  DURING  EARLY  CHILDHOOD. 

Significance  of  Tuberculosis  during  Childhood. — In  our  study  of  the 
epidemiology  of  tuberculosis  we  have  seen  that  the  child  is  born  free 
from  tuberculosis,  but  that  sooner  or  later,  coming  into  contact  with 
tuberculous  individuals,  or  their  discharges,  or  consuming  milk  from 
tuberculous  animals,  it  is  infected  with  tubercle  bacilli.  We  have 
also  shown  that  during  the  first  year  of  life  relatively  few — between 
5  and  10  per  cent — are  infected  with  tubercle  bacilli.     During  the 

1  Ergcbn.  d.  inn.  Med.  und  Kinderheilk.,  1915,  14,  99. 
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second  year  more  are  irifeetedi  and  the  number  of  infections  keeps  on 
gnnvinj^  si>  tluit  at  tlie  age  of  fifteen  over  0(1  f>er  f*ent  sliow  unriiistak- 
ahle  si^nis  of  harlTorint:  tuJierele  baeilli  in  the  })urly.  A  study  of  tlie 
niortality  from  tul^erculosis  aectinlin^'  tcj  age  groups  has  shown  that 
the  mortality  from  this  dtseust*  is  very  high  during  the  first  two  years 
of  life,  ( Vmsidering  the  malignant  elinical  forms  of  the  disease  which 
have  been  descTi}>ed  above»  the  reason  i,s  dear.  But  liegitniing  with 
the  third  year  the  nunilier  that  sniTnmb.s  t*>  this  fiisease  is  very  small 
ami  this  low  mortiihty  keeps  on  until  the  fifteenth  year,  wlien  there  is 
another  inerease  whieh  keeps  on  rising,  so  that  from  the  twentieth 
year  *)nward  the  maximum  has  been  reached »  which  keeps  uj)  until  far- 
advaneed  age. 

It  is  thus  clear  that  during  ike  pears  wketi  nutst  infections  inik  tuherck 
barUli  take  place,  ike  morfalily  ?^  at  its  kneesL  It  is  also  clear  that  if 
infection  is  to  take  place,  which  we  have  show^n  to  be  inevitable  for 
those  living  in  large  industrial  towns  and  coming  into  contact  with 
many  people,  it  is  best  that  it  should  o(vur  during  childhorxl.  Appar- 
ently, during  this  age  periml  death  due  to  tuberculosis  is  exceptional 
This  point  w^ill  be  (liscusse<l  again  when  sjieaking  of  the  prophylaxis 
of  tul>crculosis. 

Infection  and  Morbidity.— We  must  again  emphasize  the  difference 
between  infection  with  tul>ercle  bacilli,  and  disease  due  to  this  mien>- 
organisni.  It  ai>pcars  that  the  vast  majoriiif  of  rfiildren  inferted  triih 
tidfercle  Imeilli  da  md  shtne  ani/  clifiieal  manife^Htfitiofis  (f  disease,  others 
wise  over  5i>  per  v^M  of  children  in  large  cities  would  Ite  sick  and 
in  neetl  of  careful  treatment;  at  the  age  of  ten  over  7o  per  cent  w*juld 
be  sick  and  in  need  of  dietetic,  specific,  institutional,  or  climatic  treat- 
ment* Scientific  tests  prove  c4>oclusively  that  the  vast  nuijority  of 
children  have  been  infected^  an*!  but  few  show  clinical  manifestations 
of  i!is*^ast%  hence  the  bulk  of  infections  at  that  age  cause  n(»  disease. 
and  may  l»e  ilisregarde*)  by  the  clinician.  Some,  however,  do  sIkjw 
clinical  manifestations  (^f  rhsease. 

Tuberculous  Adenopathy.  — Scrofula*  — A  fretpient  manifestation  of 
tuhcrculosis  in  children  is  entargemcnt  of  the  glands,  popularly  known 
h\  the  ancient  and  venerable  name  ncnftiia.  Most  c*f>ininonly  the 
cervical  glands  are  atTected.  those  l>elow  tlie  angle  of  the  lower  jaw, 
or  in  front  of  the  stern*>cleitlomastoid  muscle,  and,  in  some,  in  the 
supraclavicular  fossa-.  l>tM'oine  enlarged  and  hard.  They  may  be  so 
small  as  to  he  hardly  palpable,  hut  in  uthers  they  Ikh-cjuic  visible,  and, 
in  e\t rente  cases,  two  chains  of  enlargerl  glaials  are  seen  on  both  sides 
of  the  neck,  adherent  to  one  another  ami  tu  the  skin*  I^ter  thev'  nuiy 
sr»ften,  rupture  spontaneously,  discharging  pus»  and  leaving  fistuhe 
which  heal  with  difhculty.  the  remaining  sears  being  ugly  and  dis- 
figuring. 

In  some  cavses  tuberculous  lesions  of  bones  develop,  esjiecially  of  tlie 
small  I  Mines  of  the  carpus,  tarsus,  and  phalanges;  the  epiphyses  of  the 
Jong  brmes  are  only  rarely  implicated.     The  counnou  forniii  of  these 
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[)us  lesions  are  apinu  vvntam  aiitl  tubercuhnuH  d(U'fiiUih,  usually 
fRffeetiiig  the  inetMrariJiil  iKiries  iiml  phalanges  t»f  tlie  hands.  The  finger 
then  is  enhir^efi,  ijuHMiiis,  in  rhararteristic  fusiform  slia]>e,  hut  slightly 
teiuler.  In  some  instanees  the  iiiHaniniatory  indiimtion  is  ahsorbeil 
later,  but  more  frequently  softening  an<l  necrosis  of  the  bone  takes 
plaee^  and  secinestra  are  (iischarged»  leaving  ngly  sinuses  whic4i  heal 
shjggishly,  and  finally  leaving  more  or  less  fripfjled  fingers. 

The  tulitTeulous  (rharaeter  of  serofulous  lesitms  has  been  flebated, 
hut  the  can^ensus  of  opinion  at  present  seems  to  favor  the  tul>erele 
biuilhjsasthe  etiological  agent.  ( \irnt*t  ronsiders  scrofula  a  product  of 
mixed  infection  with  fjyugenic  and  tnbercuhms  organisms,  but  the 
weight  of  recent  o]>inton  ajjpears  to  l>e  in  favor  of  its  l)eing  s]>et'ilie, 
and  that  no  other  organism  outside  the  tubercle  bacillus  need  Iw 
coneerned  in  its  etiology.  Its  rehttioii  to  tuberculosis  in  later  life 
has  recently  been  discerned.     Bartel  and  Eschricli  lun'e  shown  that 


Fifi.  02. — Muitiiilc  n^piim  vtHitosii,     (Tililor.) 

scrofula  is  a  ft>rm  of  infantile  tu!>ercnlosis  wliieh  occurs  only  in  subjects 
possessing  the  lymphatic  diathesis.  In  a  recent  stmly  of  the  subject 
F.  Spieler*  arrives  at  the  conclusi<>n  that  the  main  channel  of  infection 
is  the  skin  in  wfiich  refjcateil  inoculations  of  small  numbers  of  tubercle 
bacilli  takes  place,  ant!  also  the  nmcous  mend*rancs  of  the  nose,  throat 
and  mouth.  It  is  well  known  that  chihfren  with  the  lymphatic  coii- 
stituti(»n  display  strong  tendencies  to  catarrhal  conditions  of  the 
accessible  mucous  membranes.  Scrofula  may  thus  be  looked  upon  as 
a  manifestatitjn  of  the  defence  reaction  of  the  l^niphatic  child  against  a 
suix^rimpttsed  tubcrtuloys  infection.  The  lymj>hatir  constitution  is 
the  preliminary  cr»H<lition  in  the  clinical  picture  of  scrofuhi;  it  is  the 
l>rimary.  or  predisposing  canst*.  When  in  such  a  child  tuberculous 
infection  takes  place,  the  glandular  nianife.statiims  i>f  the  disease 
reHiilt. 

«  Skrofuluae  iind  Tulierkultitw,  Leipsig,  102Q. 


PUIMONARY  TUBERCULOSfS  FN  CHILDREN 

The  relations  of  scrofula  to  pulmonary  tuberculosis  are  rather 
interestiiig,  and  not  appreciated  to  the  extent  they  deserve.  As  will 
l>e  shown  later  on  (see  (liapter  XXX),  it  appears  that  scrofulous 
children  only  rarely  develop  pnlnionary  tuberculosis  in  later  life*  and 
when  a  luog  lesion  does  occur,  it  runs  a  wry  mild  course  and  tends  to 
cicatrization,  a  fact  which  was  already  oliserved  by  clinicians  several 
generations  ago. 


Fio.  t*3,— Tulieretili»8i»  of  PtTviral  «nd  a3riUttr>'  lymph  nodes  in  an  eight-yenr-oUl  hoy. 

(Cart.) 


On  the  wholci  the  prognosis  of  sc^mfula  is  very  gcxxb  though  the 
patient  may  ultimately  remain  with  ugly  and  disfiguring  sears  on  the 
neck.  But  the>e  chihlren  are  very  susie]>tiblc  to  the  acute  endemic 
infiTti*ajs  diseases,  and  when  attacked  b\'  them*  especially  by  measles, 
whm>ping-eough,  diphtheria,  etc.»  the  prngnosis  is  serious.  Escaping 
the  ravages  of  these  acute  infections,  they  usually  grow"  into  healthy 
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men  and  women,  and  are  less  likely  to  sncrumh  to  |>iilinonary  tyl)er- 
culosis  than  others,  as  will  he  shown  in  another  chapter  of  this  houk. 

Not  all  enlarged  glands  ohserved  in  ehililren  are  scrofulous,  ttr  tnlier- 
eulous,  iji  origin.  Moreover,  in  most  of  the  children  having  enlarged 
glands,  eren  of  tuhrrcnious  orifjiv,  the  Hpmptams  arc  nffiHgihle,  or  there 
are  no  other  cllnieal  Tfianife-Hotum^  at  all.  Thus,  we  t  if  ten  discover 
enlarged  glands  on  the  neck,  or  witliiii  the  thorax,  of  children  who  are 
in  excellent  condition  of  health.  In  some  we  find  the  glands  enlarged 
for  some  time,  then  there  is  a  recession,  the  swellings  go  down  or  dis- 
appear, while  the  children  had  kept  np  their  activities  at  schnoL  and 
were  none  the  worse  iov  tlieir  experience.  In  others,  the  appearance 
of  the  glands  is  eoneinrent  with  the  oeenrrence  of  some  disease, 
like  measles,  scarlet  fever,  whooping- 
cough,  etc.;  they  remain  enlarged 
during  convales(*enee,  hut  after 
complete  recovery  they  recede,  or 
disapi>ear  permanently,  or  may  re- 
turn when  some  other  exeiting  cause 
is  again  operative.  We  may  thus 
see  in  many  children  a  tendency  to 
enlargement  of  the  glands  whenever 
an  exciting  cause  is  operative,  but 
the  innate  forces  of  resistance  are  at 
work,  and  recovery  takes  place  in  a 
short  time,  s])ontaaeonsly,  or  after 
some  treatment  has  been  instituted. 

If  we  should  take  enlarged  cervi- 
cal glands  as  an  invariable  indication 
of  active  tul>ercuk>us  disease  in  chil- 
dren, we  would  find  very  few  raised 
under  adverse  economic  and  hygienic 
conditions  who  are  free  from  this 
disease.  Thus,  amimg  t>92  children 
of  tnljerculons  parentage  examined 
by  the  author,  4ti!),  or  67.8  per  cent,  had  swollen  cervical  glands.  A 
careful  examinatiiin  of  children  attending  dispensaries  shows  that 
betT^^een  50  and  75  per  cent  have  pali)al>le  cervical  glands.  Most  of 
them  are  due  to  carious  teeth,  liy]>crtrophied  tonsils  and  iidenoi<ls, 
stomatitis,  eczema  or  pediculi  of  the  scalp,  etc.  Correction  of  these 
conditions  is  usually  effective  in  reducing  the  size  ot  the  glands.  At 
any  rate  they  are  as  a  rule  not  tuberculous. 

Symptoms  of  Glandular  Tuberculosis  in  Children,— The  appearance 
of  glandular  tuberculosis  is  accompanied,  often  preceded,  by  symptoms 
which  are  troubk^some,  and  need  careful  study  for  their  recognition. 

Of  these  symptoms  the  following  are  the  most  important:  Enuicia- 
tion,  fever,  nightsweats,  anemia,  anorexia,  etc. 


Pia.  94.— Tuberculosis  of  the  buIt- 
maxillary  glanda. 
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Emaciation.  —  A  healthy  rhild  ^riiis  in  weight  i  nnstaiitly,  im*i  if  itl 
is  regularly  weighed,  say  every  nnjiitii,  It  will  he  found  tluit  the  seale 
registers  more  than  at  the  pretedin^  weijjjhiiig.  While  in  nonBal 
adults  a  lack  iii  this  direction  is  iiitt  necessarily  an  iridicatioii  of  disease, 
bet  ause  they  may  liave  reached  tlieir  normal  standaril,  or  even  excetnled  * 
it.  with  children  coialitions  are  <litterent.  ronnnensurate  with  tlieir 
gain  in  heiglit.  there  must  be  a  gain  in  weight  in  children  of  school 
age.  It  is  known  as  the  normal  increment  in  the  size  of  the  hocly* 
Wlien  a  child  does  not  gain  in  weight  it  is,  with  few  exceptions,  an 
in<lication  *>f  rlisease* 

To  ascertain  this  gain  in  weight,  various  tahles  ha%e  been  prepareil 
by  antliropotnetrists,  aiuJ  repnwiuced  in  many  text-lKH»kson  pediatries. 
But  I  want  to  warn  the  practitioner  agaifist  comparing  the  weight  of 
a  child  under  his  care  with  that  given  in  any  of  these  tallies,  To  begin  i 
with,  the  weight  given  in  the  table  for  each  age  is  an  average  of  a  large 
number  of  children,  and  averages  pennit  variations  that  are  normak 
The  normal  weight  of  the  child  depends  solely  r>n  its  height,  and  there 
are  ijerfectly  healthy  children  and  a<lults  who  are  short  of  stature. 

What  the  ph\  sician  should  look  ftjr  is  a  steady  gain.  If  tliis  is  nttt 
louiak  it  is  clear  that  the  child  is  sick.  At  any  rate,  it  dentands  an 
explanation.  In  many  eases  it  may  be  clue  to  tsome  intercurrent 
non-tul)erenlous  disease.  But  it  should  be  found  antl  treated.  IV km 
we  Jim!  thai  fi  child  w  not  gaining  in  trriglit  for  .srtfrat  munikt,  it  wr 
efpiimlcnt  in  a  .ffftnlif  hm  in  an  tidnlf.  If  there  is  no  morbid  condition 
to  acccanit  for  it»  tuberculosis  may  sjifely  be  susjiected  as  the  cause. 
A  careful  physi(*al  exaunnatit»n  wilt,  in  many  eases,  reveal  enlarge*! 
intrathoracic  glands. 

An  excepti(»n  is  to  Ije  mentioned.     Infants  may  be  suffering  as  a' 
result  (if  tubercukms  infectif^n  and  show  no  signs  of  emaciation  for 
a  long  time.     This  is  evident  from  tlie  fact  that  tuberculous  menin- 
gitis, or  bronchoi>neumonia,  often  attacks  well-nonrished  infants.     In- 1 
fajitile  tylw^rculosis,  uidess  the  gastro-intestinal  tract  is  affected,  dcx*9 
not  always  lead  to  ca<'hexia. 

With  the  emaciation  there  is  often  to  l>e  observe*!  anemia,  mani- 
festing itself  in  marketi  pallor  tjf  the  skin  ami  nmcous  membranes, 
thiHjgh  an  examination  of  the  blood  may  not  disclose  any  dcKnite 
changes  in  its  cytology. 

Fever,  — Whenever  tuljerenlous  glands  cause  trouble  there  is  a  rise  in 
temperature.  Hamburger's  conception  of  tubtTcnIous  disease  supplies 
the  theoretical  basis  for  the  fever  in  these  eases.  He  Imiks  upon  all 
clinical  exacerhatii^ns  of  tiilierculosis  as  spontant^ms  tuherculin  reac- 
tions due  to  a  sudilen  Hooding  of  the  bod\  juices  with  tuberculin, 
prcRlucing  the  same  symptoms  a^  we  produce  artificially  by  injecting 
tuberculin.  In  other  words,  the  fever  is  a  manifestation  of  autiv 
inoenlation. 

The  healthy  ehikPs  temperature  oseillate,s  between  9ls.H°  and  90.8'' 
F,     Whenever  it  riseii  above  these  limits,  it  is  to  l)e  consideretl  putho- 
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logical,  and  an  explanation  is  to  be  souj^ht.  If  nu  cause  can  be  found 
for  elevation  of  tem|)entture,  which  is  observed  persistently  h*v  several 
weeks*  tiibenulosis  is  iu  lie  thought  of.  In  roost  cases  it  will  lie  found 
that,  in  additicHi  to  the  thcniionietrirrd  fiiKiin^^s.  there  are  als(j  symp- 
toms of  hyperthermia,  such  as  antjrexia*  lan^uur,  etc.  The  child  may 
feel  refreshed  and  lively  during  the  morning  hours,  but  late  in  the 
afternoon  it  is  Hushed,  tire<L  and  sc^eks  rest. 

In  evahiatiug  thernniTnetrical  findings  it  must  always  l>e  remeni- 
heretl  that  the  fiuduuiifms  in  the  irmpemiure  are  miwfi  nif/re  pro- 
m.unved  hi  children  than  in  udultH,  Thus  Iv  Wynii'  found  that  among 
ItMMl  children  2VA  had  tempenitures  of  IHI"^  F*  or  over,  and  of  these, 
112  presented  no  of»vitajs  ]>ath(j|tjgical  condition  to  accnnnt  for  the 
h\  perthermia.  Mary  E.  Williams^'  founrl  among  10(H)  school  children 
between  the  ages  of  twelve  and  fourteen  years  that  no  less  than  55.5 
per  cent  had  temjieratures  of  UihiV"  F.  and  higher. 

There  are  two  rcastms  to  account  for  the  oscillations  of  the  tcin- 
]>erature  in  children.  The  heat  regidating  mechanism  is  more  apt  to 
be  tlisturi^ed  by  slight  factors  than  in  adnlts»  as  is  shown  by  the  fact 
that  nearly  all  patholcjgical  conditions  produce  higher  fever  in  them 
than  in  adults.  Then ,  there  are  sn  many  subacute  or  chronic  conditions 
which  produce  mihl  fever  in  children,  that  it  would  he  wnmg  to  busc  a 
diagnosis  of  tuljerculosis  on  thertfionictrical  findings  alone.  But  when 
the  temperature  is  fouml  elevated  persistently  for  sc\  eral  weeks  in  a 
child,  and  other  symptoms  of  tul>erculosis  are  present,  while  no  other 
cause  can  Ik*  (liscovered,  the  patient  is  to  bt?  kept  unricr  careftd  (ibserva- 
tion.  A  <litTercnce  of  more  than  1.5^  F.  between  tlie  ouninuun  and 
inaxinuim  temperature  of  the  day,  when  persistent,  points  to  tuber- 
culosis, when  no  other  cause  can  lie  found. 

Nightsweats,— As  a  symptom  of  tutierculosis  in  children  night- 
sweats  have  not  the  same  significance  as  in  adults.  Manif  nttn-iuher- 
rulouji  children  snrat  dnring  the  nlffht.  In  a  study  of  the  physi(>logical 
pliendmena  of  sleep  in  chihfren,  C'zerny''  found  that  the  intensity  of 
evaporation  from  the  skin  goes  hancl-in-hand  with  the  depth  of  the 
sleep.  At  the  time  when  sleep  is  most  intense,  at  its  maximum,  the 
skin  is  warm  and  moist,  anri  usually  profuse  }>erspiration  on  the  face  is 
noted.     This  is  not  to  be  considcre<l  pathoK^gical. 

To  he  iif  dkigrifiJtfir  .figni^firamr,  uightJttreatji  in  chUdren  muM  appear 
during  the  Hevuml  half  ttf  the  night  mul  hf  so  profu.^e  as  to  soak  thnmgh 
the  hediiuthfft.  -  Even  in  such  cases  they  may  not  be  pathognomonic 
of  tuberculosis;  the  possitnlity  must  always  he  borne  in  mind  that 
they  may  be  of  nervous  origin,  especially  in  older  children.  At  any 
rate,  nightsweats  are  often  absent  in  tracheobronchial  adenopathy, 
though  with  each  exacerbation  of  the  sympttans  of  activity  tlicy  are 
to  be  observetL 


»  Public  HL'Alrh,   1013,  26.   136. 

»  Laort't,  11*12,  1,  1192. 

>  Jahrb.  f.  Kinderheilk.,    1892.  93,  22. 
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In  tuberculous  bronchopneumonia  in  children  nightsweats  are  the 
rule,  but  in  non-tuberculous  cases  they  are  often  a  prominent  and 
annojing  symptom. 

Cough.— Cough  is  another  symptom  of  active  tuberculosis  in  children. 
It  is  non-productive,  unless  the  sputum  is  derived  from  the  naso- 


Fi<2.  95.  — Diagram  .showinj?  Rroator  numl)or  of  glands  located  on  the  right  side. 

pharynx,  which  is  not  uncommon.  Hamburger  says  that  it  is  never 
absent  in  active,  incipient  cases,  and  when  cough  lasts  more  than  a 
week  the  |K)ssibility  of  tuberculosis  should  be  considered  and  a  thorough 
search  for  other  symptoms  and  signs  of  the  disease  should  be  inaugu- 
rated. In  advanced  stages  of  the  disease  cough  may  be  lacking,  espe- 
cially when  there  is  an  arrest  in  the  progress  of  the  disease,  which  is  not 
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iiifrefiuttitly  ttie  case  in  t-hilclren  l>etween  ei^ht  i\m\  fourteen  years  of 
But  even  in  these  eases  we  meet  with  fre(|nent  exaeerbatioas  of 
be  disease  when  the  eliilcl  ani^hs  more  or  less. 

We  nin^t,  however,  emphasize  that  io  chilfireti  over  three  \X'ars  of 
age  c€JUgh  is  only  of  significance  as  a  sympttim  of  active  tuberculosis 
when  other  symptoms  are  present,  esjieeially  emaciation.  When 
a  child  thrives,  despite  a  chronic  cough,  it  will  be  found  that  there  is 
another  cause,  especially  chronic  or  subacute  catarrh  of  the  nose  and 
throat,  particularly  during  the  winter  months.  These  children  also 
may  have  eolarge^l  cervical  glands,  which  are  neither  tuberculous, 
nor  scrofulous.  In  fact  iitbcreiikmH  if  rare  in  rhildrtn  a  Ith  hyprr- 
trophy  €^jihe  lifmpbtnd  ii%mes  of  the  rhinoplmripix.  Asthma  also  is  rjften 
a  cause,  anrl  s*>  is  chronic  bnjnchitis  of  the  upper  lobe,  though  we 
must  he  careful  wtien  finding  unilateral  bronchitis,  which  is  almost 
invariably  tuberculous.  Signs  of  bronchitis  of  the  low'er  lobe,  even  if 
unilateral,  point  to  bronchiectasis  and  hardly  ever  to  tuberculosis. 
BroMcbiectasis  is  very  eomm*m  in  chililren. 

The  paroxysmal  and  the  brassy  cough,  as  w^ell  as  the  expiratory 
stridor  of  infants,  have  already  l>een  destTihed. 

Children  presenting  any  or  all  of  these  s\inj>toms — emaciation, 
fever,  nightiiweats,  cough,  etc. — require  a  careful  physical  examination, 
anrl  if  these  s\inptonis  are  due  to  active  tuberculosis,  we  almost  invari- 
abl\'  find  local  tuberculous  changes — that  the  glantis  are  aifet^ted  — 
except  in  those  over  eight  years  of  age,  among  whom  localized  pulmo- 
nary tuberculosis  of  the  same  character  as  in  adults  may  be  founcL 

In  nian\'  cases  we  note  that  despite  the  fact  that  the  physical  devel- 
opment fjf  ttie  child  is  decidedly  inferior,  its  mental  capacities  are 
above  the  a%'erage*  These  children  are  often  precocious,  exceptionally 
good  pupils  at  school,  and  if  with  artistic  inclinations,  tliey  may  be 
excellent  nmsicians,  etc.  On  the  other  hand,  in  quite  a  large  pro- 
portion of  cahcs  the  smouldering  tubercuhms  process  has  quite  the 
opjMisite  eifect — the  child  is  l>ackward  in  his  studies,  lazy  and  listless. 

Physical  Signs  of  Tracheobronchial  Adenopathy »— The  Inst  that 
can  be  sai*t  about  the  pb\  sical  diagnosis  r>f  tracheobronchial  adenopathy 
is,  that  it  is  very  indefinite;  at  any  rate,  all  the  criteria  taken  for 
proof  of  the  existence  of  enlarged  glands  witliin  tlie  thoracic  cavity  do 
not  enlighten  us  %vlietber  the  process  is  active,  and  demands  aclive 
treatment,  or  is  merely  an  innocuous  enlargement  of  the  glands  of  no 
clinical  importance,  as  it  actually  is  in  the  vast  majority  of  cases. 
Judging  by  the  anatomical  relations  of  these  glamls,  it  is  clear  that  they 
must  attain  some  size  before  they  become  discoverable  by  percussion 
and  auscultation  of  the  chest.  But  that  they  often  do  attain  large 
dimensions  may  be  a,ssumed  when  we  consider  the  size  attained  by  the 
cervical  glands  at  times.  It  may  lie  said  that  tliere  seems  to  i>e  a  rela- 
tion between  the  size  of  the  glamls  anil  the  effects  they  j>roduce.  For 
thisreasc^n  tracheobronchial  adenopath\'  ma\'  lie  more  easily  diagnosed 
in  infants  in  whom  these  ghnids  are  naturally  large^  than  in  children  in 
whom  they  are  comparatively  small. 
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Tliis  ^'Hiiip  of  j^ImimLs  indiirles  those  located  around  the  tracliea  uTid 
bri>iK"hip  mainly  in  front  of  tlie  l)ifnrration  of  the  tradiea.     Patliolo^i- 

[cally,  it  has  beer*  Umm\  that  tliost' aroan<l  the  riji^ht  lironehns  are  more 
liafile  to  attain  verv  hi r^^e  dimensions  and  prodnee  syni]itt>msaiHlsignsof 
the  disease.  From  the  praetieal  staridptjint,  in  ad(htion  to  the  anterior 
and  posterior  mediastinal  glands,  there  are  three  groups  which  may 
become  swollen  because  of  tnbcrciilous  iofeeti(jn:  At  the  hifurciitioii 
of  the  tra<'heti  we  have  tlie  frarhrnhnitirhial  h/mph  nnrJe.H:  along  the 
main  i>ronchi  there  arc  the  hrunchiai  lymph  nodrs;  antl  at  the  liiius 
ot  the  lun^s  there  are  the  pubmitiarij  lymph  tuden,  which  alsosurronnd 
the  bronchi,  and  ctjmmiinicate  tlirfuigb  lymph  spaces  with  the  paren- 
chyma. In  fact,  all  these  glands  receive  their  lymph  from  the  pul- 
monary tissne  and  the  bronchi.  Considering  their  anatomical  rela- 
tions it  is  clear  that  when  enlarged,  they  may  exert  pressure  upon 
the  bronchi  and  trachea,  as  well  as  on  the  ner\es  and  blootl vessels 
passing  through  the  chest.  They  may  produce  symptoms  because  of 
pressure  exerted  on  the  vagus  and  recurrent  laryngeal  nerves  and  the 

.  superior  vena  cava.     Tliey  uuiy  even  press  upon  tiie  phrenic  nerve. 

'  the  arch  of  the  aorta,  innominate  veins,  etc.     But  this  is  exceptional 

'  despite  the  fact  that  text-books  give  so  many  signs  revealing  pressure 
on  tlie  various  structures.  Tlic  amitouiical  relations  c»f  these  glautis 
are  shown  vividly  in  the  illustrations  (Figs.  9ti  and  97,  page  462)  from 
Stol!/  based  on  Sukiennikow's-  anatotnical  researches. 

hwiject inn,  — On  inspection  the  thorax  is  often  found  defchrmed  in 
those  who  have  had  enlarged  glands;  indeed*  some  of  the  deft^nnities 
produced  by  the  irjtrathoracic  glands  are  difficult  to  difierentiate  from 
the  changes  produced  by  early  rickets.  In  some  cases  we  find  the 
typicid  phthisital  thorax,  tlie  halituft  phikmnt/i — a  long,  narrow  chest 
with  the  ribs  slanting  downward  at  an  acute  angle,  and  narrow  inter- 
ccjstal  spaces,     (liihiren  with  such  chests  have  passed  through  several 

,  attacks  of  glaialular  enlargement  anil  may,  at  the  tin*e  of  examination, 
he  in  fair  health.  In  many  we  see  what  Stoll  calls  the  ''lulus  dimple.'* 
If  the  lireath  is  held  at  the  end  of  inspiration  there  is  seen  an  apparent 
retractitm  on  one  or  bf^th  sides  in  the  second  interspace.  Owing  to 
lack  of  ex|)ansion  of  r*ne  ai^ex,  the  chest  wall  lags  with  ins[)inition. 
In  old  cases  tliis  '\liiiiple"  may  remain  pernuineutly,  owing  to  jjleural 
atlhesions  or  cicatrization  of  the  peribronchial  tissues  at  the  hilus. 
(Figs.  98  and  99). 

This  phthisical  chest,  which  some  authors  consider  predisposing  to 
phthisis,  is  in  fact  proof  that  the  patient  has  been  tuberculous  ff>r  a 
long  time,  and  in  children  it  is  proof  that  the  thoracic  glands  luive 
been  enlarged.  In  our  investigations  of  the  form  of  the  chest  in 
children  of  tuljercuhius  parentage,  we  found  that  at  birth  the  chest  is 
almost  invarialilv  normal,  and  onlv  when  tul mercies  affect  the  intra- 


1  Am.  Jnur.  Mwl.  ,Sd.,  1911,  141,  S3;  ibid,,  1914,  14S.  369;  .\m.  Jour.  Dis.  Children^ 
1912.  4,  33:]$. 
»  Berl.  klin,  WrhiiKckr.,  19(15,  11,  316,  347,  369. 
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tlidniric  visrcni  are  clmn^es  in  its  fr»riii  j>r*M!uietl»  In  stnne  ntscs 
uiiiliiteral  liul^iii^  of  the  chest  wall  is  noted,  espeeially  the  first  two 
iiiterispaces  near  the  sternuiiL 

Enlarged  veins  arc  often  visihle  on  a  chest  containing  enlarged 
glands.  They  are  usually  seen  un  tlie  upper  imrt  of  the  thorax,  mostly  I 
hilaterul  though  not  s\'mnictricaK  and  at  times  nnilatcral.  In  my  own 
fuses,  ,H7,5  per  cent  of  children  with  tracheobronchial  adenopatliy  had 
enlurge(]  and  visible  vein^s  on  the  thorax,  and  of  these,  three-fourths 
were  nnilateral.  (>f  those  in  whom  the  diagnosis  of  latent  tulwrcnlosia 
was  justified,  or  in  whom  it  was  strongly  suspected*  Jo  per  rent  showed  * 
this  sign,  while  among  the  nianifestiy  healthy  only  about  1  per  cent 
had  enlarged  veins  on  the  thorax,  Stoll  found  enlarged  and  visible 
veins  on  the  thorax  in  92  out  of  173  cases;  of  these  5()  |>er  cent  were 
tuberculous. 


FtOB,  98  ftnd  99.— Ttie  'liilua  dimpto."     <StoIL) 


It  thus  appears  that  this  is  a  fair  sign  of  compressiim  of  the  nuiin 
trunks  of  the  intrathoracic  veins  by  enlarged  glands  or  adherent 
pleura.  My  general  experience,  however,  urges  oie  against  hasty 
diagnosis  based  on  this  sign  alone.  It  is  met  with  in  many  healthy 
children,  especially  such  as  have  a  delicate  and  transparent  skin,  and 
iilsD  in  anemia.  In  adults,  it  is  often  seen  in  women  during  lactation, 
when  it  may  be  unilateral,  and  in  persons  sutTering  from  non-tuI)er- 
cuhms  affect i(jns  of  the  bn^nchi,  lungs,  and  pleura,  especially  chronic 
bronchitis,  asthaiitt»  and  pulmonary  emphysema  (see  p.  301), 
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Pereiis^km.—A  great  deal  has  been  WTitten  about  percusision  as  an 

aid  to  the  diagnosis  of  tnidieolTronrhial  adenopathy.     But  as  a  matter 

of  fact  there  are  mauy  rhMrvn  with  uiidonlited  enlargement  oF  these 

glands  in  wlioni  tlie  pereiission  note  elicited  over  every  part  of  the  ehest 

is  practically  nonnah     When  we  consider  the  ttiptigrapliical  pt>sititm 

ot  the  bifurcation  of  the  trachea,  it  is  clear  that  the  glands  nuist  f)e(t)me 

very  large  to  prodme  dnlness  ardcriorly  or  posteriorly  over  the  surface 

of  the  ehest.     The  \anous  special  rnettjn<Is  like  Koranyi*s'  vertebral 

percussion,  which  has  been  elaborated  in  this  country  b}^  John  (\ 

Da  C'osta,^  do  not  give  satisfat^tion.     In  manv  cases,  however,  there  is 

found  paravertebral  dnlness  on  liglit  |>ercussion.     The  areas  that  may 

be  found  affected  correspitnd  to  the  hihis — the  interycaijular  space, 

es|>ecially  the  right,   and   anteriorly    in   the   upper  t\vf>  interspaces 

[pear  the  sternum.     To  elicit  this,  very  light  percussion  is  necessary 

[because  of  the  thinness  and  resilience  of  the  thoracic  walls  in  the  child. 

lit  may  He  found  when  the  glands  are  not  very  mnch  enlarged;  then  it 

Ks  due  to  the  engorgement  of  the  hi oritl vessels  and  lymphatics  which 

[exists  in  the  region  of  the  hihis  <inring  the  course  of  certain  acute 

liufectious  diseases.     It  is  the  eolhiteral  inflammation  described  by 

[Tendeloo,^ 

This  defective  resonance  is  only  rarely  bilateral     Anteriejrly  it  must 

Ibe  differentiated  from  the  dnlness  clue  to  an  enlargetl  tliymns.     The 

[latter  is  usually  beneath  the  sternum,  while  in  bronchial  adenopathy 

|the  dnlness  is  mainly  at  the  side  of  that  bone,  mostly  to  the  right. 

Ve  must  mention  tliat  there  is  normally  an  oval  area  of  dnlness 

[•between  the  first  and  fifth  thoracic  vertelme,  extending  an  inch  or 

two  outward  *>n  each  side  of  tiie  sjiine,  to  which  William  Ewarf* 

'has  calleil  attention.     But  in  cases  of  glandular  enlargement  it  is  usuall> 

unilateral— one  interscapular  space  is  dnIL     i  have  seen  a  few  cases  in 

.which  enlarged  thoracic  glands  [)roduced  iluhiess  all  over  one  side  of 

Uhe  chest.      It  may  l>e  taken  as  an  indication  of  compression  of  the 

main  bronchus  by  the  enlarged  glands.      Another  point  is  tliat  this 

dnlness,  to  be  indicative  of  adenopathy,  must  he  permanent,  found 

during  several  exaniinatii>ns.     As  has  been  i>ointed  out  by  (irancher 

.and  J.  E.  II.  Sawyer,*  iti  debilitated  anr]  rachitic  children  there  are 

observed  transient  areas  of  dnlness,  due  to  a  bronchus  bcnng  plugged 

with  secretions  and  the  resulting  atelectasis  of  the  air  \esicles  it 

supplies. 

A  n^cidtaiitm.  — In  my  experience  auscultation  has  I  teen  of  more 
service  in  attempting  to  diagnosticate  intrathoracic  glaials.  Nor- 
mally the  breatli  sounds  in  children  are  louder  anil  somewhat  harsher 
than  in  adults — puerile.     But  this,  in  healthy  children,  is  heard  all 


SO 


i  Ztsehr,  f.  klin.  MeJ.,  HJliti.  €0,  295. 

«  Auk  Jmir,  Med.  SeL.  19Utl.  138,  815;  HHii  148,  06Q. 

*  Sixth  hitcri].  rimer,  «m   Tubfrnilnsirt.  IIIOS,  6,  197. 

*  Briiit^h  MimI.  Juur..  1»12,  2,  9tl0. 

*  Bimiiughani  Med.  Review*  1912,  19,  57. 
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over  the  c*he.st.     Swollen  glands  alter  them  in  eircymseribefl  iire«,s. 
Thus,  when  large,  we  may  find  feeble  hreathiog  over  a  limit€*d  area, 
iwiri^  to  (^oiiipres.sion  of  a  brcinehus,  or  to  modifieation.s  in  the  pulmcH 
nary  eireiilatiori  in  that  region.    In  rare  iastanees  the  breath  sounds  are . 
feelile  tjver  a  lobe,  or  an  entire  lung,  anteriorly  and  posteriori \%  which ^ 
also  is  due  to  e( impression  of  the  supplying  bronehus.     But  this  is 
liable  to  great  variati(>ns.     I  have  followed  some  children  for  \ear8 
and  found  that  at  times  there  are  modifications  in  the  breatli  sounds  in 
a  given  area  which  shift  so  tljat  at  the  next  examination,  one  or  nii>rei 
months  later,  the  miHlifieation  is  found  at  another  place.     It  may  I)©] 
found  that  dnring  an  attack  of  an  intercurrent  disease,  rhini>pharyn*| 
gitis,  influenza,  or  any  of  the  exanthemata,  etc. — when  the  glandsl 
swell  np  ami  there  is  an  exatcrbation  of  the  tuliercnlous  prcjcess— the' 
auscultatory  })henomena  make  their  appearance  to  disappear  after  the 
acute  pnrcess  is  gone. 

Anteriorly  the  auscultatory  si^s  in  children  are  uncertain,  because 
normally  we  may  hear  the  tracheal  sound  at  the  sides  of  the  manu- 
brium in  emaciatetb  but  non-tuliercukais,  children  with  narrow^  che^st:*. 
StilL  when  tubular  breathing  is  heani  unilateraily  at  the  side  of  the 
sternum  it  speaks  fr*r  enlarged  glands.     Posteriorly,  bronchial  or  harsh 
vesicnlar  breathing  in  the  interscapular  space  of  one  side  is  an  indicu-1 
tion  of  the  transmission  of  the  tracheal  murmur  by  enlarged  glands] 
which  act  as  sound  couflnctors.     In  miM  cases  only  prolonged  expira- 
tion is  heard  in  one  interscapular  space,  but  in  thfise  in  which  the  glanrlsJ 
are  very  much  enlarged*  the  breathing  over  a  limited  area  ma\    be] 
tubular,  or  exquisitely  bronchial;  almost  the  same  as  is  audible  when] 
listening  directly  over  the  trachea, 

D'Espine's  Sign:  Tracheophony.  — About  thirty  years  ago  A.  d'Kspine*!| 
described  a  sign  of  enlarged  tracheal  glands  which  appears  to  l>e  morel 
satisfactory  than  any  other  symptom  or  sign  at  our  command  at] 
present.     It  consists  in  auscnltatton  i*f  the  voice,  especially  the  whis^j 
pered  voice,  along  the  ci>ur>^e  of  the  trachea  posteri*irly.     lie  descrilKHl  j 
this  sign  as  follows:     The  patient  is  told  to  count  ''one.  two,  three/' I 
or  "thirty-three,"  as  clearly  as  possible  (younger  children  may  \m\ 
told  to  say  "papa/*  "mamma")  while  the  examiner  auscultates  with 
the  nakeiJ  ear,  or  better  with  a  stetliosc<jpe,  the  spines  of  the  cervical 
vertebne.     So  long  as  we  listen  tt»  the  cervical  spines,  we  hear  the 
(characteristic  tracheal  tone  and  each  word  is  quite  clear     In  a  nonual 
child  this  clear  voice  stops  abruptly  a^  soon  as  we  reach  the  seventh 
cervical  spine  where  the  lung  l>egins;  but  in  cases  with  bronchial 
adenitis  the  dearne^ss  (if  the  voice,  (ir  the  tracheal  tone,  continues ' 
lower  dowiit  from  the  first  to  the  fifth  thoracic  vertebra.     It  is  at  this 
spot  that  the  main  lo(/alization  of  the  enlarged  lironchial  glands  is 
found.     The  transmission  tif  the  tracheal  tone  in  these  cases  is  effecrted 
by  the  enlarged  glands  which  surround  the  trachea  at  its  bifurcation 


^  Tnut«  d«B  M«l&d.  de  rvufanct?.  Paria,  1«»(J<K  p.  8d6. 
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and  oftei)  reach  the  htpinal  column^  acting  as  soun*!  conductors  f>etween 
the  tnichea  ariri  spine. 

When  auscultation  of  the  full  voice  gives  uncertain  results,  the 
patient  is  tnld  to  whisper  '*  thirty-three,"  which  is  even  more  rehalile 
than  the  l)ronchoi>hony  just  spr^ken  of.  It  mu^t  always  he  borne  in 
mind  that  in  healthy  childreti  and  adults,  hrotichophony  and  the 
whispered  \^oice  stop  abruptly  at  the  seventh  cervical  spine,  an* I  when 
heanl  lower  it  is  a  sure  sign  of  something  interposing  l)etween  tlie 
trachea  and  the  spine,  anrl  acting  as  a  voice  conductor. 

This  sign  of  tracheobronchial  adenopathy  has  been  extensi\'ely 
triefl  in  France  and  many  report  that  it  is  more  reliable  than  any 
other  sign,  Barot^  found  it  superior  to  jiereussion,  and  e\'en  more 
trustworthy  than  roentgenography  for  the  purpose  of  ascertaining  the 
presence  or  absence  of  enlarged  thr>raeic  glanrls.  In  this  country  it 
has  been  strongly  recommended  by  Stoll,  iSewall,-  Howell/  Iloneij,^ 
and  others. 

In  evaluating  this  sign  it  must  be  borne  in  mind  that  the  height 
of  the  bifurcation  of  the  trachea,  where  the  glands  are  most  likely 
to  become  enlarged  in  tul^^KTculosis,  differs  acc<irding  to  the  age  of  the 
patient.  In  infants  and  young  children  it  is  on  a  level  with  the  seventh 
cervical  vertebra.  But  with  advancing  age  it  sinks  lower  and  lower. 
At  the  age  of  eight  it  reaches  the  secon<!  (»r  third  thoracic  vertebra,  and 
at  twelve  it  is  found  as  low  as  the  fourth.  In  atiults,  especially  in 
senile  imlividuals,  it  may  be  found  as  low  as  the  fifth  or  sixth  thtiracit! 
vertebra,  Tlierefore,  in  a  child  of  ten,  the  transmission  of  the  whispered 
voice  to  the  third  thoracic  vertebra  may  not  mean  enlarged  glands  in 
the  chest. 

It  must  also  be  emphasized  that  the  mere  transmission  of  the  vocal 
-resonance  as  heard  over  normal  lungs  is  not  d*Espine's  sign.  This  is 
found  very  often  in  children  without  enlarged  glands.  It  is  the  trans- 
mission of  the  characteristic  tracheal  timbre  which  counts.  In  most 
cases  it  is  heard  not  onl\  along  the  spine,  but  also  in  the  interscapular 
space  on  one  side;  at  times  bilaterally. 

I  have  tested  this  sign  in  various  ways  and  found  it  most  satisfac- 
tory. In  several  cases  the  roentgenographic  plate  failed  to  disclose 
the  presence  of  enlarged  glands  while  d'Espine's  sign  revealed  them. 

Smith *s  Si^.  —  Eustat*e  Smith's  sign  of  bronchial  ailenojjathy 
remains  to  be  mentioned.  It  consists  in  this:  If  the  child  be  made 
to  bend  back  the  heatl,  so  that  the  face  becomes  almost  horissontal, 
and  the  eyes  look  straight  upward  at  the  ceiling  above  him,  a  vemais 
hum,  varying  in  intensity  according  to  the  size  am!  position  of  the 
dit^ased  glands,  is  heard  with  the  stethoscope  placed  upon  the  upper 
bone  of  the  sternum.  As  the  chin  is  now  slowh*  depressefi,  the  hum 
becomes  less  loudlv  audiWe  and  ceases  short! v  before  the  head  reaches 


»  Arch.  niMieiiliH  trAii«i'rs,   1907.  12,  18. 
»  Jour.  Am.  Med.  \»»u..  liu:^.  fiO,  2f)27, 
*  Jour.  Am.  Med.  Assn.,  19K1  57,  y5s. 
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its  ordinary  positioru  Smith  explains  this  phenomenon  in  this  fashion: 
While  the  head  is  liending  Imekwanh  tfie  IcAver  erut  of  the  trachea  is 
tilted  fon\  ani,  earryinj^  with  it  the  glanrls  iyinji;  in  its  hiforeation,  and 
the  left  innominate  vein,  as  it  passes  beliinfl  tlie  first  hone  of  the 
sternum,  is  eompressefl  lietween  the  enlarged  glands  and  the  bone. 

In  my  own  experienee  this  sign  is  u<#t  very  relial>le.  It  is  ftninil  in 
short-necked  chihiren  without  enlarged  glands,  anrl  is  absent  in  nuiny 
with  adenopathy.  (libson*  pointed  out  that  it  is  mostly  found  in 
children  who  have  enlarged  veins  in  the  nerk  and  on  the  chest. 

Reflex  Symptoms*  -There  arc  other  symptoms  of  tracluMibronchial 
adenopathy  which  are  described  in  great  detail  in  text-laniks,  but 
which  are,  in  fact,  ver\^  rare  and  ina\'  he  left  out  of  consideration  in  the 
average  case.  Thus»  pressure  on  the  recurrent  nerve  may  produce 
paralysis  of  the  right  vtK'al  cord;  pressure  on  the  symf>athetic  may 
produce  differences  in  the  size  of  the  pupils.  IVessurc  tyn  the  vagus 
may  produce  tacliycanha  and  paljatation,  transient  or  permanent. 
But  these  synipt(mLs  are  very  rare  and  are  not  t  tjnclnsive  even  when 
encountereib 

In  younger  children  cascated  glands  niny  break  through  into  adjoin- 
ing structures,  the  bronchi,  trachea,  esciphagus,  etc.  Mtjre  rarely 
yet»  the  swollen  glands  acquire  such  dimeiisions  that  by  pressure  on 
a  bronchus  they  prevent  the  entry  of  air  into  tlie  part  of  the  lung 
supplied  l)v  this  tulie;  or  by  pressure  on  the  trachea  fatal  asphyxia  is 
pHKhiccfb  There  Imhc  even  been  refH^rted  ca,ses  of  rujiture  of  a  gland 
into  the  aorta.  Hut  these  cases  are  extremely  rare  and  mm  lie  con- 
sidered medical  cnritjsities* 

Roentgenography.  With  the  enthusiasm  of  the  hrst  xears  of  roc»nt- 
genography,  we  thought  that  with  the  aid  of  the  o-'rays  we  had  at  last 
found  a  means  bir  positively*  identity  ing  enlarged  tracheobronchial 
glan<ls.  liocntgenographers  often  made  diagnoses  of  tuberculosis  in 
children  who  showed  no  symptoms  of  active  disease,  and  continued  well 
indefinitely. 

This  was  but  natural^  coiLsidering  that  normal  glands  allow  the 
rays  to  pass  througli  without  casting  an\-  sha<luws,  unless  there  in 
engorgement.  Caseated  glands  cast  a  shachjw  wha^i  is  occasional ly 
distinct,  but  at  times  very  indefinite.  Only  cahificd  glands  east  a  dis- 
tinct shadow  which  may  i>e  identified  in  the  \'ast  majority  of  ciise.s*  Rtit 
(*aleified  glands,  tuberculous  in  origin  undoubteflly,  are  an  indication 
that  the  disease  has  come  to  a  standstill;  in  fact,  this  is  the  only  miMle 
of  cure  of  caseatal  glands. 

ruder  the  circurustanccs  the  most  easily  <liagnosticatetl  case^  of 
tracheolirontiiial  ailcnitis,  when  the  .r-rays  are  ustnl  for  the  puqM»>e, 
art*  those  vvliii^h  have  no  significance  clinically — those  with  calcified 
glands.  When  we  attempt  to  clear  up  a  case  in  which  the  glands  are 
swollen,  but  neither  cascated  nor  calcified     in  other  words,  at  a  time 
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when  therapeutic  measures  may  be  inaui^urated  with  a  ^oorl  chanee 
of  helping  the  patient  — the  .r-ra\  s  vrr\'  frequently  fail  to  ^ive  cnuehisive 
proofs  of  the  existenee  of  tniul^le.  On  the  otiier  hand,  they  show  ohl 
iiod  t  alrified  f^|*i]i,ls  which  may  not  he»  and  often  are  rH>t,  the  lause 
i>f  the  etinieal  syniptiHiis  for  wliieli  the  patient  eonsuhs  us  at  t!ie  time. 

Fluoroseopy  is  of  no  value  at  all  in  most  cases  of  young  children 
who  cannot  be  managed  in  a  totally  dark  room,  asked  to  breathe 
deeply,  eougli,  etc.  The  hest  is  a  rueut^eur»graphie  phife.  taken 
instantaneonsly^  and  .stn<hed  after  it  has  been  deveh^ped.  But  even 
here  we  must  be  careful  before  eoiieludin^  that  because  there  is  a 
shadow  at  the  hilus»  there  is  active  tuberculosis  of  the  intratlioracic 
glands.  In  nearly  all  infections  diseases  of  childh(HKl,  especially  m 
scarlet  fever»  measles  and  whoopiug-couj^h,  these  glands  are  enlarged, 
but  the  swelling  slowly  retrogresses  during  convalescence*  In  fact» 
de  Mussy  attributed  the  paroxysms  of  cough  in  pertussis  to  enlarged 
glands.  It  is  therefore  hazardons  to  diagnose  tnl>erculous  adenitis  in 
a  child  with  wh(H»i>ing-coug}i.  t>r  st^arlet  fever,  as  1  have  seen  d<jne. 

Sluka'  insists  that  several  plates  taken  at  long  intervals  are  neces- 
sary, so  that  evanescent  enlargements  of  the  glands  may  be  excluded. 
In  fact,  he  found  that  the  shadows  shown  on  the  plate  of  the  same 
chiki  at  irregular  intervals  have  been  larger  at  one  time  and  smaller  at 
another;  at  times  involving  almost  a  com])lcte  lobe,  tjr  even  a  whole 
lung,  at  other  times  only  a  small  circumscribed  shadow  was  found;  at 
one  time  in  the  right  side,  at  other  times  in  the  left,  etc.  A  consider- 
able part  of  these  changes  is  due  Uv  changes  in  the  collateral  inflam- 
mation in  active  cases,  but  it  seems  in  me  that  ditferences  in  the 
technic  of  taking  the  picture,  the  ilistancc  of  the  tulie  from  the  patient's 
chesti  the  sharpness  of  the  focus,  the  condition  of  the  tube,  etc.,  are 
responsible  in  many  cases. 

On  the  whole  there  is  no  clouht  that  shadows  in  the  region  **f  the  hilus 
are  indicative  of  enlargement  ctr  engorgement  of  the  glands  in  that 
region.  This  mottling  and  stij>pling  of  the  hilus  is,  however,  no 
criterion  as  to  the  activity  of  thediscHsc.  Even  the  triangular  or  wedge- 
shaped  shailow,  with  the  base  to  the  hilus,  which  has  lieen  descrilied 
by  Stoll  and  Ilenblein,  Slnka,  auil  iithcrs,  is  no  proof  t^f  active  disea.si% 
as  the  wTiter  has  repeatedly  convint^ed  himself.  It  appears  also  that 
in  young  infants  these  hilus  shadows  are  only  rarely  seen  even  wlicn 
adenopathy  exists.  Sluka  says  that  in  children  under  two  years  of 
age  he  jiever  (obtained  a  shadow  on  a  chest  }>latc  which  w<nihl  even 
remoteh  suggest  hilus  tul>erculosts,  though  he  has  taken  numerous 
plates  of  sick  chikircn.  He  says  that  only  during  the  third  and  fourth 
year  do  the  glands  begin  to  reveal  themselves  roentgenologically;  they 
are  mostly  seen  during  the  sixth  and  seventh  years,  and  then  begin  to 
decrease  in  fretjuency. 

(3f  late  the  confidence  formerly  placed  in  .r-ray  findings  in  intra- 
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thorarit*  CMTiclitioiis  has  been  waning.  At  the  HH5  nieetio^  of  the 
Ameriean  rechatrit'  Society,'  Ktjj>lik  said  that  *'uiic  should  \w  very 
cautious  in  pennitting  an  x-ray  to  make  a  diagnosis  for  him/'  Molt 
staled  tliat  he  had  "  sent  the  same  case  to  a  rtK^ntgeiioIogist  on  sum'ssiv^e 
{hiys  an<f  each  day  a  diflerent  diagnosis  was  made.  The  j--ray  is  %*ery 
misleailiiig  and  a  dubious  procedure  upon  which  to  base  a  diagnosis.*' 

In  d^ntbfful  emses  the  roefiigenographk  phfe  map  give  sojjic  indefimie 
informaiiim  about  the  presence  of  enlarged  ihtnaeic  glands.  But  when 
ftntfid  In  a  eh  lid  nfhtneing  710  elifiieal  sympfnvuf  of  the  df*tea.'ff',  we  muM  not 
canehide  that  the  child  h  ariiwfg  tuhcrculffus.  We  do  not  as  yet  have 
enough  experience  with  roentgenography  in  health\  chiUlreii.  nor  have 
enough  autopsies  been  made  to  verify  roentgenographic  findings,  to 
warrant  unef pii vot^al  concl usions. 

TuberciaMn  EMagnosis.  — Basing  tiieir  opinion  on  the  fact  that  tuber- 
culosis in  infants  is  almost  invariably  fatal,  it  has  been  coiiclu<led  that 
when  in  a  young  child  any  of  the  tubercuhn  tests  is  positive,  and  there 
are  some  symptoms,  such  as  cough,  etc..  the  child  should  be  pronounced 
tuberculous  to  the  great  ilismay  of  the  parents.  I  have  set*n  chilrlren 
kept  from  school  and  thus  deprived  of  an  education,  and  perhaps 
hampercfi  f«jr  the  rest  of  their  lives,  solely  because  the  von  Pirquet 
reaction  was  found  positive. 

We  have  already  shf»wn  that  the  tuberculin  reaction  indicates  but 
one  thing — whether  the  person— child  or  adult  immaterial  —has  ever 
been  infected  with  tubercle  bacilli.  But  it  does  not  show  cfjuclusively 
whether  the  infection  was  fcJlowe*)  by  disease.  Inactive  infection  is 
more  likely  to  give  a  strong  reaction  than  active  tuberculous  disease. 
In  fact,  in  fatal  tuberculous  bronchopneumonia,  meningitis,  influen/a, 
etc.,  the  reaction  is  negative:  in  others  it  is  liut  faintly  positive.  In 
other  words,  the  stronger  the  reaction,  the  less  likelihood  of  active  or 
dangerous  disease  in  the  child,  and  a  negative  reaetion  is  no  positive 
prcjof  f^f  the  absence  of  dangerous  tuberculous  disease. 

In  infants  under  two  years  of  age  a  positive  reat  tion  is  to  be  taken 
as  an  iiulication  i)f  active  flisease  liet^ause  at  that  age  infei'tion  is  very 
likely  to  be  folkmed  by  disease;  during  the  first  six  mouths  of  life, 
almost  invarialily.  But  after  two  ^ears  of  age  hannless  infections 
are  the  ruk\  so  that  the  value  of  the  tuliercnlin  reactiiin  acipiires  an 
acaflernic  impi»rtance.  as  was  already  shown,  but  it  loses  its  clinical 
value.  This  is  a  point  which  pediatrists  should  liear  in  mind.  It 
should  never  be  lost  sight  of  that  after  the  thinl  year  latent  tubercuk»sia 
is  very  conmion  an<l  this  givers  the  same  reaction  as  active  disease. 

Diaifnosis.— The  diagraisis  of  tuberculous  tracheoljronchial  aden- 
opathy deixmtls  on  the  presence  or  absence  of  clinical  symptoms  of 
disease.  A  child  over  two  years  of  age  showing  a  three-plus  tuberculin 
reaction,  and  a  shatlow  in  the  region  of  the  hilus  on  the  roentgenographic 
plate  is  to  lie  consiiJered  well  and  healthy  so  long  as  it  presents  no 
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symptoms  of  disease;  so  long  as  there  is  no  fever,  no  cough,  no  emacia- 
tion, etc.  It  is  dififerent  with  those  who  have  clinical  s>Tnptoms. 
In  these  it  is  always  important  to  remember  that  when  a  child  does 
not  thrive,  fails  to  gain  in  weight,  the  cause  must  be  found.  If  it  is  not 
found,  and  there  is  cough,  especially  the  dry,  brassy  cough,  the  tem- 
perature is  to  be  taken  three  or  four  times  a  day.  If  an  irregular  fever, 
of  the  type  described  above  is  discovered,  there  is  presumption  of 
tuberculosis.  However,  children  with  enlarged  tonsils  and  adenoids 
may  cough  and  have  subfebrile  temperature  for  weeks.  But  it  must 
never  be  lost  sight  of  the  fact  that  these  children  only  rarely  develop 
active  tuberculosis,  as  is  shown  when  discussing  the  lymphatic  diathesis 
in  relation  to  tuberculosis  (see  p.  588).  If  on  examining  the  chest 
we  find  some  dulness  in  one  of  the  interscapular  spaces,  or  anteriorly 
in  the  upper  two  interspaces  near  the  sternum;  and  the  whispered 
voice  and  the  tracheal  tone  along  the  spine  and  in  one  or  both  inter- 
scapular spaces  are  audible  in  the  peculiar  characteristic  fashion  de- 
scribed when  speaking  of  d'Espine's  sign,  the  diagnosis  of  tracheobron- 
chial adenopathy  is  clinched. 

It  is  different  when  these  signs  are  found,  even  in  conjunction  with 
roentgenographic  findings  and  a  positive  tuberculin  reaction,  in  a  child 
that  shows  no  clinical  symptoms  of  disease.  There  is  no  doubt  that 
this  child  may  have,  and  probably  does  have,  enlarged  bronchial 
glands.  But  these  glands  are  not  actively  diseased,  and  so  long  as  the 
little  patient  thrives,  there  is  no  cause  for  alarm.  The  glands  are  of  no 
more  clinical  value  than  the  scars  found  in  the  apices  of  90  per  cent 
of  adults  who  die  from  causes  other  than  tuberculosis;  they  are  of  no 
more  serious  import  than  the  enlarged  glands  found  on  the  necks  of 
over  50  per  cent  of  evidently  healthy  children  in  the  slums  of  large 
cities. 

Prognosis.— The  prognosis  of  tuberculosis  in  children  under  ten 
years  of  age  embraces  two  problems:  (1)  The  immediate  outlook; 
and  (2)  the  ultimate  outlook.  In  other  words,  what  are  the  chances 
of  survival,  or  of  retaining  good  health,  immediately  after  infection 
has  taken  place,  and  is  the  child  destined  to  develop  phthisis  after 
reaching  the  age  of  adolescence? 

The  immediate  outlook  appears  to  be  good,  provided  the  lesions 
remain  localized  in  the  glands,  or  even  in  the  bones  and  joints.  This 
is  clearly  seen  in  cases  of  superficial  glandular  tuberculosis:  Most 
children  with  tuberculous  cervical  adenitis,  especially  those  requiring 
no  operative  interference,  recover  after  a  protracted  illness.  The 
same  is  true  of  osseous  and  articular  tuberculosis.  From  900  cases  of 
tuberculous  disease  of  the  hip  treated  by  A.  Bowlb>^  at  the  Alexandra 
Hospital  in  London  during  twenty-one  years,  33  died — a  mortality  of 
4  per  cent.  He  found  that  of  the  33  who  died,  24  were  attacked  by  the 
disease  before  the  age  of  six.     The  mortality  from  tuberculous  tracheo- 
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bronchial  adenitis  is  ij[nIoubtefIl\'  even  lower.  The  ^^reatest  ilarj^er  is 
rnetastasis  in  the  meninges,  !>nt  e\en  this  is  eomparatively  infrequent 
after  the  fifth  >  ear. 

For  this  reason  all  nietlioils  of  treatment  of  tuhercuhjsis  in  ehiidren 
produee  most  exc*ellent  results.  This  is  also  the  reason  why  or|>ban 
asylums— whieh  harljor  rhildreri  betwet^n  four  and  fourteen  years  of 
age — report  that,  despite  the  faet  that  must  of  their  iiunates  are 
derived  from  the  potirest  strata  ot  po|)ylation,  and  an  eiiormnys  pro- 
portion are  oi  tiihereulous  stock,  tliey  have  no  niorbiility  nor  mor- 
tality from  tuberenlosis.  It  is  simply  because  death  from  tuhereulous 
trai*hei*bri)nchial  aflenopathy  is  extremely  rare.  Tfie  snecess  of  the 
open-air  schools^  the  preventr>rinms,  t-tc..  shiHild  also  l>e  attribute*! 
in  a  great  measure  to  this  cause. 

Barring  meninj^eal  eoinplications,  or  iutereurrent  acute  infections 
diseases,  the  prognosis  in  traeheolironrhial  a^lenopathy  is  excel  lent, 

III  older  children,  seven  years  of  age  or  more,  the  i>rf)gnosis  of 
apical  pnlnn>nary  tuberculosis  of  the  siinie  type  as  seen  in  adults  is 
more  serious,  though  not  so  sc^rious  as  in  adults.  It  appears  that 
pulmonary  lesions  in  children  heal  with  greater  ease  than  in  adults, 
though  now  and  then  we  meet  with  a  case  in  which  the  process  in  the 
lung  proceeils  to  cavitatii»n  and  the  cliild  suc<innlrs  to  the  usual  clinical 
manifestation  of  phthisis*  AfUr  fhr  tarffth  year  then^  if  hardly  arty 
difference  in  ike  clinieal  pichire  ami  pragmmn  ftf  pkibins  in  children 
and  in  adiilh. 

Says  Fratiz  Hamburger,'  one  of  the  most  ex|jerieneed  men  in  this 
field:  ''In  general  we  can  lay  down  die  fundamental  iirijK'iple  that  the 
prognosis  of  tuberculous  uumifestations  iu  children  is  not  at  all  bad. 
It  is,  in  fact,  one  of  the  most  important  achievements  of  recent  years 
that  we  know:  *  Tuberculosis  in  children  is  a  rehitively  harmless 
disease/  It  will  naturally  take  ^lecades  till  the  lay  public  will  learn 
this  important  fact.**  And  I  may  add  till  physicians  in  general  will 
learn  it. 

The  prognosis  depends  on  several  other  factors:  The  younger 
the  child  showing  active  tuberculous  manifestations,  the  worse  the 
outlook,  the  more  liable  it  is  to  suffer  frtmi,  or  to  succumb  to  metas- 
tatic tuberculous  maiiifestatifms,  such  as  lueningitis,  nipture  of  a 
gland  iniif  a  bronchus,  the  trachea,  or  esophagUs»  These  ctim plications 
in  fact  l>ecouie  less  frequent  after  the  third  year  of  life,  an<l  after  tlie 
sixth  year  the\'  are  comparati\ely  rare.  The  prognosis  alsr*  depends 
on  various  accidental  complications.  Thus,  a  cliild  that  es<*a|ies  the 
endemic  diseasest  such  as  measles,  whooping-cough,  scarlet  fever. 
(hphtheria,  etc.,  may  grow  up  into  healthy  manhocMrl,  in  spite  of  the 
enlarged  glands  iu  the  chest  which  disajniear  leaving  harmless  <'alcifie<i 
f(x-i  iu  nearly  all  cases  after  the  tenth  year;  at  any  rate  they  give  no 
mure  trouble.     It  is  clear  that  the  prognosis  also  depends  on  the 
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social  and  economic  conditions  under  which  the  child  is  raised.  Those 
who  are  well  off  in  this  regard  have  better  chances  to  survive  unscathed, 
because  they  have  good  nourishment,  healthy  dwellings,  fre<|uent 
vacations,  and  are  less  likely  to  contract  other  diseases,  etc. 

The  second  element  in  the  prognosis  of  tuberculosis  during  child- 
hood is  the  problem  whether  every  child  infected  at  an  early  age  is 
destined  to  become  phthisical  after  the  fifteenth  year  of  life.  The 
facts  observed  in  daily  practice  seem  to  be  against  such  a  view.  If 
this  were  the  case  tuberculosis  among  adults  would  kill  not  only  one 
out  of  seven  to  ten  individuals,  as  is  now  found  wherever  there  are 
available  vital  statistics,  but  over  90  per  cent  of  humanity  would 
succumb  to  phthisis.  That  an  active  tuberculous  lesion  during  child- 
hood is  not  necessarily  followed  by  phthisis  in  later  life  is  evident  from 
the  following  facts: 

We  meet  with  many  persons  showing  unmistakable  signs  of  having 
had  some  form  of  tuberculosis  during  childhood,  but  pass  through 
life  as  healthy  and  even  vigorous  individuals.  This  is  the  case  with 
those  showing  scars  on  the  neck  which  are  undoubtedly  remnants  of 
tuberculous  adenitis  which  had  suppurated  or  was  operated  upon. 
We  meet  with  many  showing  remnants  of  articular  and  osseous  tuber- 
culous disease,  yet  they  pass  through  life  without  developing  phthisis. 
In  fact,  the  contrary  seems  to  be  true.  Those  who  see  large  numbers  of 
phthisical  patients  are  struck  by  the  fact  that  consumptives  with 
scars  on  the  neck,  or  with  ankylosis  of  joints  following  earlier  tuber- 
culosis, etc.,  are  extremely  rare.  This  has  been  observed  to  be  a  fact 
by  many  clinicians,  as  is  discussed  elsewhere  (see  p.  584),  and  seems  to 
indicate  that  an  early  tuberculous  lesion  may  have  some  immunizing 
effect  on  the  organism  and  prevent  the  development  of  phthisis  in 
later  life. 

We  are,  at  the  present  state  of  our  knowledge,  not  warranted  in 
asserting  that  this  protecticm  against  phthisis  conferred  by  early 
tuberculous  disease  dei)ends  on  infection  with  bovine  tubercle  bacilli, 
as  some  have  been  inclined  to  assume.  But  we  may  safely  draw  a 
conclusion  that  early  tuberculous  disease  of  the  tracheobronchial  glands 
18  not  necessarily  followed  by  phthisis  in  later  life,  and  there  seems  to  be 
evidence  that  it  may  act  in  the  same  manner  as  articidar,  osseous y  and 
glandular  tubercidosis . 


CHAPTER  XXV. 
PHTHISIS  IX  THE  AGED. 

Frequency.— While  discussing  the  frequency  of  tuberculosis  during 
the  various  age  periods  we  have  shown  that  no  age  is  exempt;  in  fact, 
it  appears  from  available  mortality  statistics  that  after  the  age  of 
twenty  the  death-rates  from  phthisis  are  about  the  same  till  very 
advanced  life.  While  making-  autopsies  pathologists  are  often  struck 
with  the  frequency  with  which  active  tul)erculous  lesions  are  found  in 
the  lungs  of  aged  persons,  and  investigations  in  homes  for  the  aged  show 
clearly  that  a  large  proportion  suffer  from  phthisis.  Thus,  E.  Braun^ 
while  making  autopsies  noted  that  in  all  bodies  of  persons  over  sixty 
years  of  age  miliary  tuberculosis  was  detected.  The  lungs  were  nearly 
always  affected.  In  many  the  spleen,  kidneys,  and  liver  were  involved ; 
the  meninges  in  only  10  per  cent  of  cases. 

The  reason  why  popular  opinion  has  ascribed  immunity  of  old 
subjects  to  phthisis  appears  to  lie  in  the  fact  that,  when  occurring, 
this  disease  runs  a  mild,  benign  course  and  may  pass  off  as  bronchitis, 
asthma,  etc.  But  when  the  sputum  expectorated  by  senile  persons  is 
examined,  it  is  very  frequently  found  to  contain  large  numbers  of 
tubercle  bacilli.  In  fact,  these  aged  consumptives  may  be  considered 
actual  bacillus  "carriers*'  who,  without  themselves  suffering  very 
much  from  the  bacilli,  disseminate  the  disease  much  more  widely 
than  younger  patients  who  know  of  their  condition  and  the  danger 
of  indiscriminate  expectoration. 

Etiology.— Most  phthisis  in  the  aged  has  been  acquired  during 
childhood,  but  has  been  held  in  abeyance  throughout  life,  to  break  out 
again  at  the  j^eriod  of  life  when  the  organs  of  the  body  begin  to  suffer 
as  a  result  of  wear  and  tear.  Others  have  suffered  from  some  form  of 
phthisis  before,  but  the  disease  was  "cured,"  to  reawaken  during  old 
age.  Many  have  been  afflicted  for  years  with  some  form  of  fibroid 
phthisis,  but  when  senile  degeneration  l>egan  to  manifest  itself  the 
tuberculo-fibroid  lesions  in  the  lungs  l>egan  to  activate  with  more  vigor. 

From  our  present  knowledge  of  phthisiogenesis  we  must  exclude 
new  infections  of  aged  persons,  because  they  have  been  infected  during 
the  earlier  years  of  life,  as  was  already  discussed  elsewhere.  A  new, 
or  primary,  infection  in  an  adult  would  surely  not  pursue  such  a  slow, 
sluggish  course  as  is  seen  in  the  aged.  The  active  disease  in  senile 
individuals  should  be  considered  either  metastatic,  or  else  old,  |)erhaps 
dormant,  processes  flaring  up  and  causing  disease. 
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Pathologically,  there  are  no  differences  in  the  lesions  between  the 
aged  and  those  in  adults  in  general,  with  but  few  exceptions.  In  the 
aged  the  fibroid  processes  predominate  because  the  tendency  to  fibrosis 
of  tissues  is  characteristic  of  advancing  age.  These  fibroid  formations 
tend  to  limit  the  lesion,  prevent  its  spread  and  to  surround  the  cavities, 
which  show  no  tendency  to  enlarge  by  contiguity  of  the  process.  On 
the  other  hand,  bronchiectatic  cavities  are  more  frequently  found  in 
older  than  in  younger  consumptives. 

Sjrmptoms.— ''The  conditions  with  which  it  may  be  associated 
modify  the  course  of  the  tuberculous  process,'*  says  J.  Edward  Squires/ 
"  so  that  the  symptoms  are  obscured  and  the  signs  of  its  presence  in 
the  lung  are  somewhat  indistinct.  Tuberculosis,  when  it  attacks  lungs 
already  damaged  by  the  degeneration  of  age,  may  add  but  little  to 
the  discomforts  of  the  individual  who  is  already  short  of  breath  and 
'wheezy.'  The  increasing  infirmity  of  the  patient  is  accepted  as  a 
sign  that  he  is  ageing  more  rapidly,  and  no  suspicion  of  any  added  mis- 
chief is  aroused  or  entertained."  Generally  speaking,  the  symptoms  of 
phthisis  in  the  aged  are  often  those  of  fibroid  phthisis,  which  have 
already  been  described.  From  most  patients  who  consult  us  for  hemop- 
tysis, cough,  expectoration,  and  a  lesion  is  discovered  on  physical 
examination,  we  elicit  a  history  that  they  have  been  troubled  with 
some  of  these  symptoms  for  years,  perhaps  since  childhood,  but  that 
they  have  been  considered  as  suffering  from  chronic  bronchitis  or 
pulmonary  emphysema. 

The  patients  cough,  but  the  cough  is  mild.  In  aged  persons  the 
stimulus  for  cough  is  not  so  intense  as  in  the  young  because  the  sensi- 
bility of  the  bronchial  mucous  membrane  is  greatly  diminished.  The 
quantity  of  sputum  they  expectorate  is,  as  a  rule,  not  very  consider- 
able because  they  have  a  tendency  to  swallow  it.  When  told  that 
they  are  tuberculous  they  are  apt  to  resent  the  imputation,  claiming 
that  they  have  coughed  for  years,  perhaps  since  they  can  recall,  and 
if  it  had  been  "  consumption''  they  would  have  succumbed  long  ago. 

Most  senile  patients  are  of  slim  build,  but  occasionally  we  meet  with 
a  tuberculous  patient  over  sixty  who  is  above  the  average  weight. 
But  with  the  onset  of  active  symptoms  they  begin  to  lose  in  weight, 
and  within  a  few  months  they  may  be  reduced  to  mere  skeletons. 

A  large  proportion  of  patients  have  no  fever,  though  the  methodical 
use  of  the  thermometer  per  rectum  may  reveal  a  typical  tuberculous 
temperature  with  slight  rises,  to  101°  F.  in  the  afternoon.  In  this 
respect  phthisis  does  not  differ  from  other  diseases  in  the  aged.  We 
know  that  pneumonia  may  pass  an  afebrile  course  in  the  senile.  The 
organism  of  the  aged  does  not  react  with  fever  as  does  the  body  of 
the  young. 

The  pulse  is  more  rapid  than  normal  for  the  age  of  the  patient.  In 
rare  cases  tachycardia  is  seen,  especially  when  there  is  cardiac  dis- 
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pkuvmeiit.  Dyspnea  is  a  frequent  sytii()tnm,  espetf-ially  after  exertion. 
Ik»eaiise  <if  tlie  ronei  unit  ant  arteri^^seterusis  ami  iiiytH  arditis,  eyananls 
is  not  iineijirnntiii.  In  tlie  later  sta^t^s,  when  Jieart  failure  is  apt  U> 
occur,  edema  of  the  extremities  is  frefjueutly  seen.  The  hltHn|-]>ressure 
is  low  eoiisuleriiii,'  the  aj^e  and  the  ccuiditiciii  of  the  arteries  of  tlie 
patient*  Heni(jpt\'sis  (Jccurs  quite  fre((nently.  In  most  eases  it  is 
merely  streaky  sputum,  but  it  Tuay  he  profuse  and  I  have  seen  a  fatal 
heuujrrhage  in  a  woman,  a^'cd  se\  ent \'-eight  years.  Xi^htsweats  are 
rare  Ixrause,  with  advan<in^  agf%  the  sweat  ^hunls  undergo  atropliy, 
and  also  f>ecause  the  ^eat  (>seillations  of  temperature  eharaeteristic 
of  phthisis  iu  the  youn|c  are  absent  in  the  senile. 

A  large  proportion  of  a^ed  tuberculous  persons  suffer  from  |R*rsistent 
diarrhea.  In  some  it  is  very  difhmlt  to  <-ontro[  hy  dietetic  or  medicinal 
treatment,  Mttreover,  when  the  diarrhea  is  the  dominant  symptom, 
the  symptoms  anfl  signs  in  the  chest  are  overk»oked,  and  a  diagnosis 
of  a  gastro-intestinal  disturbance  is  made.  It  is  advisable  that  in  all 
cases  of  j^)ersistent  tliarrhea  iu  senile  patiefits  the  chest  should  be  care- 
fully examinetl,  and  inquiry  ma<le  about  the  c«»nstituti(jnal  symptoms 
of  phthisis, 

Pliysical  Signs.  The  appearance  of  the  senile  phthisical   chest 
depends  on  the  character  of  the  lesions  in  the  lungs.     In  those  in  w^honi 
there  is  pulmonary  emphysema  in  addition  tt»  the  tuberculous  process ^ 
there  is  the  cliarartcristic  Irarrcl-shaped  chesty  rigid,  hanlly  expanding; 
in  fact,  ahva\'s  in  the  p<>sition  of  maxiniym  inspiratit»n.     All  that  is 
set*n  is  that  the  entire  chest  is  lifted  up  with  each  inspiration,  but  there 
is  no  antenj-posteri4>r  or  lateral  exjmnsitm.     The  intercostal  spaces  arc 
wiflc  aufl  the  direct  it  »n  of  the  ribs  is  more  hori/oiital  tlian  norma  I. 
But  njany  have  no  old  etu|>hysema  and  in  them  the  thorax  is  rigid] 
owing  to  the  ossification  of  the  costal  cartilages;  the  ribs  run  at  a] 
more  acute  angle  tcj  the  spine  than  normal  and  the  intercostal  spacer] 
are  wider;  the  supraclavicular  and  infratlavicnlar  spaces  are  deeply  I 
excavatcib  more  so  tin  one  side.     During  fits  of  coughing  either  apex,  I 
c^r  both,  nmy  be  seen  f»low  ing  up  iu  the  supraclavicular  space.     Dilata- 
tion of  the  veins  of  the  neck  is  a  fretjuent  s\'mpttim,  and  w  hen  there  m\ 
relative  tricuspid  insufficiency,  owing  to  dilatatifm  of  tlie  right  heart, 
there  ma\'  be  a  ventais  pulse.     Kyphosis  and  kyphos<'oli(»sis  are  never 
absent. 

Auscultation  is  also  not  so  satisfactory  as  in  young  subjects.    The 
breathing  is  sufjerficial  and,  combined  with  pulmonary  emphysema, 
w^hich  is  only  rarely  absent,  we  may  hardly  hear  any  breath  sounds, 
or  only  a  feclile  murmur  is  audible.     These  are  also  tlie  reasons  why! 
bronchial   or  cavernous  breathing  is  so  rarely  heard  over  the  sitt^l 
of  cavities.     HronchovesicMlar  breathing  of  low  }>Itch,  with  prolonged  j 
expiration  may,  however,  be  made  out  over  one  apex,  at  times,  while] 
carefully  auscultating  the  che^t.     Hales  are  not  audible  in  many  eases  I 
because  of  the  superficial  breathing;  but  over  the  sites  of  excavations ■ 
large  consonating  rales  may  be  heard,  even  when  no  breath  sounds 
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are  made  out.    At  the  base,  these  rales  are  usually  due  to  bronchitis 

or  bronchiectasis  which  are  very  frequent  in  old  a^e. 

Course.  — In  many  cases  tlic  cuugh,  expectoration,  cmaciBtioru 
etc.,  continue  for  years  aiul,  inasmuch  as  these  old  persons  do  not 
follow  occupations  necessitating  physical  exertion,  the  true  nature 
of  the  disease  is  not  evGU  suspected.  They  are  considered  patients 
suffering  from  chronic  bronchitis  or  einph\'senia.  I  know  old  con- 
sumptives who  have  survived  children  and  grandchildren  whom  they 
infected  with  tuberculosis.  In  fact,  wheiicver  I  discover  chil<lren  with 
signs  of  tuberculous  infection,  though  a  history  t*f  exposure  canni»t 
be  made  out,  I  inquire  for  the  grandparents,  and  have,  in  many 
instances,  fonnil  that  one  of  tliem  wa.s  the  source  of  infection,  though 
he  did  n(it  know  the  true  nature  of  his  illness. 

In  the  vast  majority  of  cases  the  tendency  of  the  disease  is  to  pro- 
gress, though  slowly,  and  never  to  a  cure.  Occasionally  we  find  that 
it  a<lvances  nipidly,  assuming  an  acute  or  subacute  course,  with  hectic 
fever,  rapid  emaciation,  etc.  Owing  to  the  weakness  and  the  general 
debility  the  cough  is  usually  not  at  all  severe,  and  when  there  is  no 
fever,  a  diagnosis  of  carcinomatosis  is  made.  Others  cough  and  expec- 
torate for  years,  when  suddenly  fever  develops  and  the  patient  is 
carried  off  within  a  few  days.  Bronchopneumonia  may  have  been 
erroneously  considered  the  cause  of  death,  unless  the  sputum  was 
examined  un<i  tubercle  l>acilli  were  found;  a  diagnosis  of  acute  j>ri- 
mary  tuberculosis  may  then  l>e  erroneously  made.  Daremberg  speaks 
of  acute  phthisis  in  the  aged,  and  Iloppe-Seyler  speaks  of  acute  miliary 
tuberculosis  on  rare  occasions.  But  these  cases  are  evidently  acute 
exacerbations  of  chronic  phthisis  which  ha<l  been  kept  in  abeyance  for 
years.  The  large  proportion  of  cases  of  acute  miliary  tul>ercuh>sis 
found  by  Braun  while  making  autopsies  on  aged  persons  show  that  it 
is  frequently  nvcrlooked  by  clinicians.  He  points  out  that  paradoxical 
bront^liitis  and  bronchopneumonia,  with  signs  of  heart  failure,  doubt- 
less usually  conceal  the  presence  of  acute  miliary  tuberculosis  in  the 
aged. 

Diagnosis.  -The  diagnosis  is  not  difficult  when  the  possibility  of 
phthisis  is  kept  in  mind  in  all  cases  of  cough,  exi>ectoratiou,  emacia- 
tion, etc.,  met  with  in  senile  patients.  Most  of  the  mistakes  made  in 
these  cases  are  due  to  failure  to  examine  the  sputum  for  tubercle 
bacilli.  When  the  physical  signs  in  the  chest  are  indefitiitc,  which  is 
often  the  case,  the  bacteriological  findings  decide.  When  looking  for 
fever  in  these  cases  we  shoultj  never  rely  on  the  axillary  temperature; 
only  the  rectal  is  to  be  taken. 

We  must  guard  against  mistaking  signs  of  old,  heaknl  lesions  for 
active  disease.  This  can  be  avoided  by  a  careful  study  of  the  symp- 
tomatology and  bacteriology  of  the  affection. 
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TUBEKrULOSIS  OF  TIIK  PLKrUA. 


Tiif:  sermis  jiiemhnuips  *rf  the  hofiy.  the  oieniii^^es^  the  p<Tit(mnim, 
the  pericardii  I  111,  and  the  serous  linings  *>f  the  joints,  are  very  nmeli 
prpflisposerl  to  tubereiiloiis  flisease.  As  a  sen  jus  membrane,  the  pleura 
is  no  exception  in  this  respect.  Indeed,  it  may  he  stated  that  tuher- 
cndosis  f)f  the  pleura  is  at  least  as  crmmToo  as  tnberculosis  af  the  lunp^. 
In  all  forms  of  phthisis  the  mr»rbid  prott^ss  extends  from  the  pnhnonary 
parenehynia  to  the  visceral  plenra.  Its  anatomical  relations,  bhRxl 
[supply,  and  Ivinphatics,  render  the  pknira  fiecnliarly  liable  to  infection 
with  tubercle  bacilli  which,  as  we  liave  alrearly  shown »  spread  within 
the  l)ody  either  bematr>penously  or  lymphogenously.  t>f  tlie  two 
shet^ts,  the  visceral,  especially  the  jtart  covering  the  [K*ricardium  and 
ilia]>hragm,  is  very  thin  and  firmly  adherent,  while  the  parts  covering 
th«'  snrface  of  the  lungs  are  thinnest  and  detached  only  with  difficulty. 
The  costal  |>leura  is  thicker  and  covered  with  flattened  epithelial  cells, 
wliile  the  cells  covering  the  visceml  pleura  are  less  distinctly  flattened, 
more  granular  and  polyhedral.  The  i>lenra  rests  on  a  thin  laxer  of 
subsennis  areolar  tissue  containing  numerous  elastic  fi^HTs.  These 
areolar  and  elastic  fibers  are  coatinut>us  with  the  elastic  filvers  and 
c*onnective  tissue  w  ithin  the  lungs. 

The  blood  supply  of  the  pleura  is  not  an  indej>endent  system,  but  Is 
derived  from  two  sources:  Tlie  visceral  fvlenra  is,  through  its  circula- 
tion, intimately  connected  with  the  hmg,  being  suj>plied  with  branches 
of  the  i)ulmtjnary  and  lironchiai  arteries,  but  the  capillaries  beneath 
the  visceral  plenra  form  a  coarser  netwiirk  than  those  of  the  pulmonary* 
alveoli.  On  the  t»ther  haml,  the  parietal  pleura  is  supplied  from  the 
intercostal*  phrenic,  internal  mammary,  mediastinal  and  bnmchial 
arteries.  It  is  thus  clear  that  disturbances  in  the  bronchial  and  alveolar 
circulation  may  afi'ect  the  plenra,  especially  the  vistrral  sheet.  Mori^ 
over,  inflammatory  conditions  of  the  lungs,  wlien  extending  to  the  sur- 
face,  will  almost  invariably  implicate  the  visceral  pleura,  while  the 
parietal  sheet  will  onI>'  be  affected  through  contact. 

The  visceral  pleura  is  very  rich  in  lympl»atic  vessels  and  glands  which 
are  often  visible  to  the  naked  eye.  lliey  are  scattered  all  over  the 
surface  of  the  pleura,  but  are  miist  numerous  on  the  membrane  cover- 
ing the  interlobar  fissures.  Their  connectioii  with  tlie  bronchial  glamls 
is  evidencetl  by  the  fact  that  they  t<KJ  became  darker  in  older  indi- 
viduals owing  to  tlie  deposition  *if  carbon  particles  brought  into  the 
lungs  with  the  inhaled  air.  The  lymphatics  r*f  the  parietal  pleura  |>uss 
to  small  intercostal  'glands  situated  near  the  heads  of  the  ribs,  and 
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inrlirei'tly,  thnmgh  their  counec-tioii  with  the  lyniphatk^  of  tlu'  fourth 
ami  fifth  intercostal  si>aces,  with  the  nxillary  glands.  There  are  alst> 
coniniiinieations  hetweeii  the  Ivinphntie  systems  of  the  etiest  anil  the 
abdf»men  throngh  anastnoiosis  between  the  lynipli  vessels  i>f  the  pleura 
and  those  of  the  peritoneum,  partitnhirly  that  efjverinj?  the  lower  sur- 
faee  of  the  diaphragm.  At  first  sight  a  closed  cavity^  the  pleura  k  thus 
seen  to  eonitrninicate  through  its  bloodvessels  and  lymphatics,  in 
the  latter  by  means  *jf  sturnata,  with  the  air  inliale<l  intii  the  knigs 
as  wtII  as  with  the  ahdfjmen.  Infection  of  any  part  of  the  hnigs  or  its 
gland.s,  or  of  the  peritoneum,  is  likely  to  spread  hematogcimrsly  or 
lymph ogenousty  to  the  pleura.  In  fact,  ex|>erimei]tai  investigations 
of  (irawitz,  (iroher,  Fleiner,  and  others,  Iiave  shown  conelusively  that 
coloring  matter  insiifHatetl  into  the  lungs  of  animals  was  sul>sefjncntly 
founfl  in  the  pleura.  Tubercle  bacilli  carried  Uy  the  blood,  or  especially 
the  lymph  stream,  may  thus  produce  pleurisy  even  if  the  lungs  remain 
unaffected.     Primary  tuberculous  pleurisy  is  thus  explained. 

The  lymphatic  connections  of  the  pleura  have  recently  been  studiefl 
in  this  country  hy  Wilham  Snow  MillerJ  lie  found  that  the 
lymphatics  of  the  pulmonary  parencliyma  drain  directly  into  the 
bronchial  lymph  glands.  But  the  pleura  has  a  set  of  lymphatics 
entirely  distinct  from  those  of  the  lung  substance  [)roper.  In  the 
injected  specimen  they  appear  as  a  network  of  rather  large  lymphatic 
vessels,  in  the  meshes  of  wliith  are  nunjerous  snudler  vessels.  This 
pleural  l^inphatic  system  has  an  independent  drainage  of  its  own 
directly  into  glands  at  the  hilus,  except  for  tlie  diaphragmatic  pleura 
of  the  lower  Itjhes  which  drains  into  the  preaortic  nodes  citi  lymph 
vessels  in  the  ligameiitum  |:mlnionale.  The  valves  of  the  lymphatics 
leading  from  the  pleura  point  toward  the  hilus  and  prevent  the  H(av 
of  lymph  in  the  reverse  direction.  It  is  important  to  note  that  there 
is  a  connection  between  the  lymphatic  systems  of  the  pulmonary 
parenchyma  and  the  ()ieura  In  means  of  short  lymf)liatic  trunks  whifh 
fdllnw  the  branches  of  the  |)ulmtjuary  veins  that  take  their  origin  fmm 
tlie  pleiu^a.  The  valves  in  these  communicating  lymphatics  all  point 
toward  the  pleura,  so  that  the  lymph  in  these  vessels  must  always  flow 
from  the  lung  tissue  toward  the  pleura,  and  not  rwc  rerm.  The  liear- 
ings  i>f  facts  with  respc(  t  to  tlie  lymphogenous  transmissitju  of  tubercle 
bacilli,  or  other  organisms,  or  even  cancer  cells,  are  obvious. 

Pathology*  —  Wliile  making  autopsies  on  tuberculous  b(*dies  wc  ahn*»st 
invariabiy  hud  that  the  |ihniral  sheets,  in  j>art,  or  even  completely,  are 
covered  with  fit)rinous  exutlate,  a  false  memlmme;  are  adherent  at 
some  circumscribed  area,  or  more  exteusi^'ely,  and  tliickened. 

An  exudate  in  which  fibrin  filaments  are  more  or  less  abundant  is 
fref|uently  fnund  within  the  pleural  cavity.  In  nearly  all  cases  of 
chronic  jihthisis  the  pleural  sheets  over  the  aH'ected  uj^per  lobe  are 
thick,  and  deuscJy  adhercut,  so  that  the  lung  cann(^t  be  removed 
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rare  instances,  are  foinid  pedunculated  as  in  bovine  tuUertijltJsis  of 
the  pleura.  \'ery  often  calcified  ureas  are  made  fuit  in  the  affected 
}>art  of  the  fileura  which,  at  times,  may  he  over  one  centimeter  in  thick- 
ness, and  converted  into  a  fihroiis  or  even  calcified  mass  which  sur- 
FoundB  the  iliseascii  and  excavated  part  of  the  lung  like  a  solid  sliell. 

Microscopically  the  false  meinlmine  in  mild  cases  is  made  up  of  fihrin 
enmeshing  red  blt»od  cor]>uscles  and  round  cells.  The  pleura  projier  is 
invaded  by  young  connective-tissue  cells,  tuberculous  granulations, 
epithelioid  anti  ^iant  cells,  and  areas  ui  caseation,  llie  adjacent  paren- 
chyma of  the  lung  usually  shows  atelectasis  of  the  alveoli,  vascular 
dilatation  and  proliferation  of  the  epithelial  cells. 

In  a  certiiin  sense,  the  implication  of  the  yJeura  in  pulmonary  tuber- 
culosis ma\'  l)e  reganleil  as  a  protective  ]>rocess.  The  acute  svmptoras 
f»f  pleurisy,  es]jecia!ly  the  pain  in  the  chest,  impede  the  motion  of  the 
affected  part  of  the  thorax  and  thus  afi'ord  rest  to  the  diseased  lung, 
favoring  cicatrization  uf  the  lesion.  But  this  is  of  less  significance  when 
(TFmpareil  with  the  pnttection  pleural  adhesions  afforrl  the  patient 
against  loss  of  iH)iiti unity  of  the  visieral  pleura  resuiting  in  jnieumo- 
thorax.  When  the  tul>crculons  process  reaches  the  cortical  surfar^  of 
the  lungs,  %vhich  it  d*M*s  in  nearly  all  active  and  progressive  cases,  a 
mimite  caseattnl  area  will  permit  the  entry  of  air  into  the  pleura  and 
cause  collapse  of  tlie  hmg.  The  pleural  adhesions  over  the  site  <  J  the 
lung  lesion  prevent  this  accident  in  over  9o  jjcr  cent  of  cases  of  phthisis, 

Tarieties  of  Tuberculous  Pleurisy.  The  following  forms  of  tuber- 
culous pleurisy  may  l>e  difierentiated  clinically  and  pathologictjly: 

L   Primary  fuhercjilasiH  (ff  the  pleura,  which  is  rare. 

2.  Plrurhy  durinff  iht'  mur.'ir  ttf  a(rute  pulimmary  tiibercuJjhKi^.  Met 
with  in  nearly  all  cases. 

3.  Pleurwy  during  the  course  of  phrojiic  pidimniary  iuberculmis^ 
encountered  in  various  degrees  of  intensity  and  extent  in  nearly  all 
cases  of  chronic  ]>hthisis. 

Each  of  these  forms  of  pleurisy  may  be  ilry  or  moist.  The  latter 
class  may  have  serous,  serotibrinous,  sanguineous,  or  purulent  ell'u- 
sions*  It  may  be  unilateral  or  bilateral;  may  involve  the  entire 
surface  of  the  affected  pleura,  or  onl\'  a  limited  area. 


^ 


FEMAKY  TUBERCULOSIS  OF  THE  PLEURA, 

Primary  tuberculosis  of  the  pleura  is  rare,  if  it  occurs  at  all.  It  is 
clear  that  in  such  cast*s  the  virus  must  be  bnaiglit  to  the  pleura  through 
the  l»l*iod  or  lymph  stream.  hAperiniental  investigation  has  sht»wn 
that  e\en  when  the  |>leura  is  directly  inoculated  in  a  healthy  animal 
no  local  tuliennilous  k^sion  is  produced.  ( 'levcland  FloytP  found  that 
(inly  when  the  i>leura  is  sensitized  by  a  previa ais  infection  for  some  days 
the  res|>onse  to  infection  with  pyogenic  microorganisms  was  in  the 


1  Tr,  Alii,  riitimtol,  AHKri..  IVUI.  30,  JO'i. 
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nature  of  purulent  effusion.  Similarly,  Robert  <\  Piiterson'  found  that 
fluid  is  never  protluced  by  a  priinary  inoeulaticMi  of  the  pleura  with 
tubercle  baeilli.  But  in  iuberndom  animals  inoculation  of  tubercle 
bacilli  prochices  an  exudate  of  serum,  leukoc}  tes,  red  bloml  eorpuscles, 
und  fibrin.  He  therefore  arrives  at  the  ctJRclusioo  that  clinical  pleural 
efliisit^ns  are  can  set!  bv'  infection  of  an  **  allergic*'  pleura;  in  other  words, 
that  the\  are  (inc  to  reinfectioas  from  within,  or  from  without  the  btKly, 
This  is  eonfirmed  by  the  clinical  observation  that  pleural  efFusions  are 
almost  invariably  precerled  by  many  months,  or  yt^ars,  by  tuberculosis 
of  s*ime  other  or^an  in  the  body,  notal>Iy  the  lung»  the  lesion  remaining; 
dormant.  Pathologically  also  there  are  confirmations — in  nearly  all 
c*ises  of  tuhereuhaiH  pleurisy  that  come  to  autopsy  older  lesions  are 
fount]  in  the  lungs,  or  the  intrathoracie  glands. 

Tuberculous  j>leurisy  is  found  more  frequently  in  men  than  in 
women*  While  no  age  is  oempt,  it  is  mostly  found  in  adults.  Pleurisy 
in  children*  with  or  without  effusit)u,  is,  as  a  rule,  non-tuberculous. 
Many  patients  give  a  histc>r\'  of  ex])osure  to  cold  as  the  inniiediate 
exeitiiig  cause.  When  we  liear  in  mind  tliat  it  isan  einlogeu<»us  reinfec- 
tion with  tubercle  bacilli,  we  can  readily  conceive  that  exp*>sure  to 
cohl  n)a>  prepare  a  suitable  soil  for  tlie  tubercle  bacilli  brought  there 
by  the  blofwl,  or  by  contiguity  to  adjacent  diseased  organs.  The 
hliuu]  and  lymph  supply  of  the  parietal  pleura,  being  deriverl  from 
that  of  the  chest  wall  (see  p.  478)  will  predisf>ose  it  to  inflammation 
after  chilling  of  tlie  chest  wall.  It  may  be  stated,  however,  that 
the  vaf^t  majority  t»f  these  eases  of  **  idiopathic"  pleurisy  are  tubercu- 
lous, Aut(»psies  made  on  persons  with  dr>'  pleurisy,  apparently 
due  to  **  colds,"  have  shown  flistinct  tuberculmis  lesions  of  the  lung  and 
pleura.  At  times  an  injury  is  responsible  for  the  onset  of  pleuris>-. 
But  it  a|)pears  that  individuals  wln>  rio  not  harlior  tubercle  baeilli,  t>r 
are  otherwise  not  preflisposed  to  tulierculosis,  do  not  develofj  tuber- 
culosis of  the  jjienra  after  an  injury  to  the  chest.  During  the 
Wfirld  Wjir  tuhcri'ultjsis  iif  the  j)leura  was  noted  to  folhiw  injuries 
and  wounds  of  the  pleura  only  in  exreedingly  rare  instances. 

Symptoms  of  Dry  Pleurisy,— In  general  practice  dry  pleurisy  is 
very  frequently  observed.  After  exposure* .  or  without  any  known 
provocative  cause,  the  patient  is  seized  with  some  chilly  sensations, 
though  the  acute  chill  characteristic  of  pneumonia  is  very  mre,  becomes 
feverish,  has  pain  in  the  side  f»f  the  chest,  and  more  or  less  dyspnea. 
UnprfNTJuctive  cough  is  almchst  invariably  present,  and  it  aggravates 
the  dyspnea  and  the  paiiK  In  some  instance^^  paroxysmal  attacks  of 
cough  occur  which  are  wry  painful  Physical  examination  of  the  chest 
shows  diminution  of  mobility,  at  times  almost  com[>lete  imm(»bility, 
of  the  afl'ectecl  side  of  tlie  chest.  Percussion  yields  negative  results, 
but  auscultation  reveals  a  dry  friction  sound,  most  commonly  in  the 
region  where  the  pain  is  acutely  felt — the  lower  part  of  the  chest  in  the 


*  Ani.  Ruv.  Tuberc,  1917,  1,  363, 
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anterior  axillary  line,  or  the  mammary  region,  or  behind,  in  the  region 
of  the  angle  of  the  scapula.  In  some  cases  the  pain  is  mild,  but  in  others 
it  is  severe,  lancinating.  It  may  be  relieved,  more  or  less,  by  anything 
which  tends  to  immobilize  the  affected  side  of  the  chest,  and  is  aggra- 
vated by  deep  breathing,  or  coughing. 

As  has  been  pointed  out  by  Capps,  the  pain  in  pleurisy  is  only  felt 
superficially;  it  is  *' referred,"  and  can  be  elicited  oidy  in  the  skin,  sub- 
cutaneous tissue,  and  muscles.  The  sensitized  area  is  hyperesthetic, 
hyperalgesic,  and  often  characterized  by  painful  tender  points.  The 
muscular  cutaneous  reflexes  are  exaggerated,  and  can  best  be  elicited 
by  striking  or  pinching  the  skin.  In  most  cases  it  is  felt  in  the  region 
of  the  affected  pleura,  i.  e.,  where  the  friction  sound  is  heard;  tender- 
ness of  the  intercostal  spaces  may  be  elicited. 

In  diaphragmatic  pleurisy  no  friction  sounds  are  heard  on  auscultation 
and  the  diagnosis  is  made  mainly  by  a  consideration  of  the  general  and 
local  symptoms.  The  fever  is,  in  most  cases,  high  and  the  dyspnea 
severe  owing  to  the  immobility  of  the  affected  half  of  the  diaphragm, 
the  result  of  the  pain  which  may  be  agonizing.  It  is  aggravated  by 
cough,  swallowing  and  abdominal  breathing.  For  this  reason  the 
patient  makes  a  strong  effort  to  breathe  mostly  with  the  upper  part 
of  his  chest,  thus  keeping  his  diaphragm  at  rest  as  far  as  possible. 
The  diaphragm  derives  its  sensory  nerve  supply  from  two  sources — 
the  phrenic,  and  the  last  six  intercostal  nerves.  The  central  portion 
of  the  diaphragmatic  pleura  is  innervated  by  the  phrenic  nerve. 
Hence,  inflammation  of  the  central  portion  sets  up  pain  in  the  neck, 
at  the  crest  of  the  shoulder,  corresponding  to  the  cutaneous  distribution 
of  the  fourth  cervical  nerve,  which  has  its  center  in  the  spinal  cord  at 
the  same  level  as  the  phrenic.  The  periphery  of  the  diaphragmatic 
pleura  is  innervated  by  the  sensory  fibers  of  the  intercostal  nerves  and 
inflammation  of  that  area  gives  rise  to  referred  pain  in  the  lower  thorax, 
the  lumbar  region,  or  the  abdomen.  These  points  of  tenderness  in 
pleurisy  were  first  studied  by  Gueneau  de  Mussy,^  who  described 
boutons  diaphragmatiqueSy  points  of  maximum  tenderness  at  the  inter- 
section of  the  parasternal  line  and  a  horizontal  line  continuous  with 
the  end  of  the  tenth  rib.  More  recently  Sir  James  Mackenzie,^  and 
especially  Joseph  A.  Capps,^  have  carefully  studied  the  subject. 

In  many  cases  of  diaphragmatic  pleurisy  the  referred  pain  over  the 
abdomen  and  back  (Figs.  101  and  102)  is  not  unlike  that  due  to  appendi- 
citis, gastric  ulcer,  cholelithiasis,  and  other  intra-abdominal  diseases. 
Capps  mentions  cases  in  which  such  errors  have  been  committed;  Lewis 
Sayre  Mace  reports  several  in  which  gastric  ulcer  was  diagnosticated, 
and  I  have  seen  many  cases  of  this  type,  especially  in  tuberculous 
patients  who  have  had  recurrent  attacks  of  diaphragmatic  pleurisy  and 
resulting  adhesions. 

»  Arch.  g6n.  dc  m6d.,  1853,  2,  271;  1879,  2,  141. 

*  Symptoms  and  Their  Interpretation,  London,   1910. 

»  Arch.  Int.  Med.,  19U.  8,  717;  Am.  Jour.  Med,  Sci.,  1916, 161,  333. 
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T.  H.  Kelly  and  H.  B.  Weiss*  report  a  series  of  cases  of  diaphragmatic 
pleurisy  which  simulated  surgical  conditions  so  closely  that  the  ques- 


Fio.  101. — Points  of  maximum  pain  and  lendornctM  in  abdomen  and  back  occurring  in 
61  cases  of  diaphragmatic  pleurisy.     (Capps.) 


I'uj.   102.  —  Points  of  maxiiniiin  pain  and  temlrrnoss  in  tho  nook  rrpion  occurring  in 
61  casc'.s  of  diaphrujcmatic  pleurisy.     ^Capps.) 

>  Am.  Jour.  Med.  Sci.,  1918,  166,  808. 
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tion  of  operative  iiitprventioH  was  seriously  considered.  Among  the 
diseases  whidi  rcfjHirt^d  diHereiitiatinii  were  renal  str*ne,  iicnte  diule- 
eystitis»  generalized  acute  peritonitis  fnan  ]>erfur;iterl  typli<»id  ufcer, 
etc.  Sonie  liad  in  faet  tieen  operated  ni>on  for  ai>pendieitis  am]  gall- 
bladder disease  previ4HJs  to  euming  niuler  Dr.  Kelly's  oliservatioii. 
In  none  of  tliose  ojHTated  eases  was  stone  or  any  <jther  pathological 
condition  of  the  intra-alKlomiiial  viscera  found  at  the  operation,  and 
shortly  afterwarfl  there  was  a  recurrence  of  the  symptoms  that  had 
exist e<l  before  tlie  operation. 

Several  cases  of  iliapliragniatic  pleurisy  have  come  nmler  my  ol>ser- 
vation  in  which  tlie  diagnosis  was  made  of  chronic*  rtn-urrent  appendi- 
citis, and  operated  npi>n;  c»t!iers  in  wliicli  operation  was  j>erfornied  for 
gastric  ulcer  because  of  hemorrhages  which  in  reality  were  due  to 
tuberculous  lesions  in  the  lung»  or  bronchiectasis  which  is  not  uncom- 
moo  in  chronic  diaptiragmatic  pleurisy.  One  f)atient  with  a  thick 
pleura  over  the  right  l>ase  was  ojjcrated  upon  four  times:  For  appendi- 
citis; for  gall-stones,  f*>r  gastric  ulcer,  ami  finally  for  "adhesions.'* 
When  he  came  under  my  observation  he  still  harl  ]>ain  in  the  right  side 
of  the  atxhmien,  and  a  surgeon  urged  anf>ther  <iperation.  We  have 
already  shown  that  heniatemesis  is  at  times  difKcult  of  dilTerentiatifai 
from  pulmonary  hemorrhage  (see  p.  2tTl).  In  tuberculous  patients, 
symptoms  of  appendicitis,  especially  of  the  chronic  and  recurrent  type, 
should  be  carefully  analyzed  before  a  final  opinitm  is  given. 

The  diil'erentiation  may  be  attempted  along  the  following  Ihies:  In 
diaphragmatic  pleurisy  tliere  are  two  areas  of  temlerness  on  pressure: 
One  posteriorly  along  the  twelfth  rib  of  the  attected  side;  the  second 
at  the  ridge  of  the  trapezius.  Spontaneous  pain  at  these  pointy  may 
occur,  but  pressure  elicits  it  in  nearly  every  case.  In  some  instances 
there  is  tibserved  jiain  and  rigidity  of  the  abdominal  muscles  of  the. 
affected  side.  When  due  to  intra-alnloininal  disease  deep  pressure 
will  produce  severe  and  deep-seated  pain.  The  pain  is  greatly  increased 
when  the  patient  breathes  deeply  with  the  abdomen.  When  the  pain 
over  the  abilomen  is  "r€*ferrcd/'  due  to  diaphragmatit*  pleurisy,  deep 
pressure  with  the  flat  surface  of  the  fingers  is  well  borne,  only  cutaneous 
hyperalgesia  is  |>resent;  and  pinching  the  skJn,  or  slightly  stroking  it, 
wUl  elicit  tenderness  and  pain.  In  chronic  cases  careful  physical 
exploration  of  the  chest  will  shtFW,  in  most  instances,  signs  of  a  thick 
pleura.  In  acute  cases,  the  sudden  onset,  the  severe  pain  in  the 
chest  and  shoulder  and  other  cliaracteristic  sjTnptoms  of  pleurisy,  when 
combined  with  absence  of  a  friction  sound,  point  to  diaphragmatic 
localizatifm  of  the  lesion. 

In  rare  cases  of  diaphragmatic  pleurisy  the  diaphragm  on  the  affected 
side  is  relaxed  and  strikingly  elevated,  and  the  most  annoying  symptom 
is  uncontrollable  hiccough, 

Interlolmr  dry  pleurisy  of  a  tuberculous  nature  also  occurs  at  times 
No  frictions  are  audible,  as  a  rule,  but  feeble  breath  sounds  are  found 
while  listening  over  the  lung  above  the  fourth  or  third  rib,  owing  to 


486 


TUBERCULOSIS  OF  THE  PLEURA 


uumohilhniinn  of  the  lung  above  the  affected  part  of  the  pleura.  This 
form  of  pleurisy  is  apt  to  reear,  as  has  been  shown  by  Pifry,  and  after 
several  attacks  the  luni^  is  implieatet]  in  the  tulierculuus  prmess. 
These  cases  of  recurring  interlobar  pleurisy,  as  well  as  aj>ica!  pleurisy 
which  will  soi^n  be  described,  are  characterized  by  syuiptoius  of 
incipient  phthisis  without  the  pathognomonie  physical  signs  and  with 
negative  sputum*  Even  if  after  several  attacks  the  parenehyma  is  not 
implicated,  the  after-effects  may  be  disagreeable,  particuhirly  when 
the  lesion  is  in  the  left  sirie  of  the  chest.  The  thick  pleura  and  the 
atlhesions  remain  fiennanently  and  the  cicatrix  may  contract.  By 
their  attachment  to  the  methastinum  they  may  pull  the  heart  out  of 
its  normal  location  outward  and  upward  and  thus  hamper  its  action 
I  have  seen  cases  of  this  t^i^e  in  which  no  signs  of  excavation,  or  even  ai 
infiltration,  of  the  left  lung  (*ould  be  discovered,  yet  the  heart  was 
disphieed,  i*nd  the  dyspnea,  tachycardia,  acroi»yanosis,  and  debility 
were  so  pronounced  as  to  completely'  disable  the  i>atient.  even  though 
tliere  was  no  active  parenchymatous  lesion  to  be  discerned,  and  the  tern- 
periiture  had  been  normal  for  a  long  time.  While  most  of  these  patients 
are  below  normal  in  weight,  I  have  seen  many  who  wercciuitc  corpulent, 
anri  the  obesity  contributed  to  their  misHery.  The  ihagntrsis  is  made 
fmm  the  history  (jf  repeated  attacks  of  pleurisy,  cardiac  dis[>lacernent 
and,  very  frequently,  the  absence  <i(  breath  sounds  f^ver  the  up|)tT 
third  of  the  ati'ecteel  lung.  Many  of  these  cases  are  eonsidercil  as  nou- 
tul>erculous  apical  lesions.  The  thick  interlobar  pleura  may  at  times 
be  seen  as  a  sharp  line  in  the  r*fentgenograra,  and  (*onsidered  as  an 
indication  of  a  cavity.  In  fact  many  of  the  **  annuhir  shadows*'  (see  ji. 
3(35)  are  produt*ed  by  thickene<l  interlobar  plura. 

Apknl  pkurwy  is  another  variety  of  tul)ereuIous  disease  limited 
to  a  portion  of  the  pleura  which  is  not  generally  appreeiatwl  to  the 
'extent  it  deserves.  Many  cases  of  tuberculosis  with  negative  sputum, 
as  well  as  d^nditful  cases  in  general,  are  in  fact  apical  pleurisy  which 
is  not  properly  diagnosticated.  Eniil  Sergent^  and  M.  T.  Ciermaii' 
have  recently  matle  a  careful  stud%'  of  this  condition  and  shown  that 
it  occurs  more  frequently  than  it  is  diagnosticated. 

It  has  already  been  shown  that  the  pleura  covering  the  apex  of  the 
lung  is  almost  invariably  implicated  in  cases  of  tuberculous  lesions  of 
tlie  upper  lobe  of  the  lung.  But  at  times  the  fileural  lesion  is,  in  tlie 
clinical  sense,  primary,  and  its  symjttoms  prcccile  tht*se  of  the  pul- 
monary' lesion,  or  it  is  not  at  all  followed  by  an  apical  process.  The 
symptoms  presentetl  are  suggestive  of  phthisis,  but  physical  examina- 
tion and  rotmtgeni>graphy  fail  to  elicit  conclusive  signs  f>f  a  ha^alized 
lung  lesion,  and  the  patient  is  either  pronounce*]  non-tul>erculous, 
treated  as  a  ease  of  incipient  phthisis  with  negative  sputum,  considereil 
as  suffering  from  s*>me  non-tidwrculous   apical    lesion,  etc.     Many 

*  PrcHiM*    niAiiiraU',    lOlO,   24,    lim. 

'  jSltiule  fur  U-  ^  ndrome  tic  la  picrurito  npiciUc  dans  It?  tutMrrulosc  |>utiiif>iuun^,  Tb^Ati  | 
d«  Parifl,   1916   17,   No.  30. 
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cases  of  abortive  tuberculosis  (see  p.  414)  are  in  fact  tuberculous  apical 
pleurisy. 

The  onset  is  iusiilioys.  The  patient  is  trtmhjeil  with  mild  fever, 
iin]>ro<hic*tive  rcnigh,  pam  in  the  chest  or  shnul<kT  and,  coupled  with 
anorexia,  there  is  observed  a  constant  loss  in  weight,  though  rapidly 
progressing  emaciation  is  uuctrrnmou.  I  have  alsr*  noted  that  the 
tachycardia  characteristic  of  phthisis  is  lacking  in  most  cases.  Physical 
examination  of  the  chest  shows  either  slight  or  nt*  impairment  of  restj- 
nance  over  the  affected  area  during  the  early  periitd  of  tlie  ihness*  On 
auscultation  the  breath  sounds  are  diminished  or  abolished;  in  some 
cases  cog-wlictd  lireath  sounds  are  heanl.  Auscultation  >  iclils  one  sign 
which  is  charac^teristic:  A  friction  sounrl  is  heard  in  tiie  suprasfjintms 
fossa  of  the  atl'ectefl  side  of  the  chest.  Its  location  is  usually  the 
** alarm  zone/*  which  has  already  been  described  (see  p.  »i79).  This 
friction  sound  is  heard  as  occurring  verv  sujierficially,  and  it  is  diffi- 
cult to  differentiate  it  from  crepitation.  It  is  heard  only  for  a  few  days 
and  disappears,  to  reappear  during  an  exacerbation  of  the  ]>rocess. 
Its  characteristics  have  been  well  described  by  Thomas  <.1i[iord 
Allbutt:*  "Its  significance  cannot  be  overrated.  It  is  far  from  an 
axiom  to  say  that  a  streak  of  pleurisy,  audible  at  the  apex,  means 
pulnumary  tuberculosis/'  It  is  recognized  by  an  elusive  a|>ical  rub, 
'*as  if  it  were  rather  a  creaking  of  a  stiff  membrane  than  a  translaticm 
of  surfaces/'  A  faint  creak  may  he  all  that  is  heard;  it  is  often  simu- 
lated by  some  fortuitous  httle  whee>^e  or  chirp. 

The  following  guides  may  be  of  service  in  differentiating  this  rub 
from  creiatatifju:  With  crepitation  there  is  almost  invariably  some 
alteration  in  the  breath  sounds,  which  are  either  brtjnchovesicular  ur 
bronchial,  while  with  a  friction  sound  they  are  either  feeble,  or  com- 
pletely abolished;  exceptionally  there  are  cog-wheel  breath  sounds. 
Cough  will  accentuate  crepitation,  rarely  abolish  it,  while  a  friction  rub 
is  not  influenceil  by  it.  In  most  cases  frictions  are  audible  iluring 
both  the  inspiratory  and  expiratory  phases  of  respiration,  while 
crepitation  is  only  heard  during  inspiration. 

Sergent"  has  pointed  out  two  other  s\7uptrmis  of  apical  pleurisy 
which  are  of  great  assistance  in  the  diagnosis.  They  are:  (1)  In- 
equality of  the  pupils;  (2)  swelling  of  the  glands  in  the  supraclavicuhtr 
fossa.     These  two  signs  may  be  found  singly  or  in  combination. 

Inequality  of  the  pupils  is  observcfl  very  early,  and  when  found  in  a 
patient  who  coughs  and  shows  a  frit^tion  rub  in  the  suj>raspinous  fossa 
is  to  be  taken  seriously.  The  pupil  on  the  side  corresponding  to  the 
affected  pleura  is  somewhat  dilatefl.  It  is  liest  observed  when  the 
patient  is  made  to  fix  his  gaze  upon  a  <listant  dark  object  and  it  dis- 
appears when  a  strong  light  pr4»vokes  a  strong  contraction  of  tlie  iris. 
The  extent  of  the  pupillary  dilatation  varies  from  thiy  to  day,  and  in 
some  cases  it  persists  after  the  pleural  lesion  has  healed. 

»  Lancet,  U>l'i.  2,  14S5. 

»  Etudes  diaiquea  sur  Ui  tul.jerculoae,  Paris,  19 19*  pp.  102,  581,  5t>5. 
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The  enlarged  suprarlaviriilar  ^Haiuls  art*  niiunly  found  in  the  angle 
tornuHl  }>y  the  inner  extremity  of  tfie  elavtrle  jinil  tlie  Ntenml  tendon 
of  the  steriiot'lridoniastoid  rnnseh^  11  tliey  are  enliir^^ecl.  li^drt  i>a!i>a-] 
tion  nf  tliat  rt'pon  will  reveal  tiK'si'  ;:ian<ls  in  most  cases.  In  jtatient.s  | 
with  large  mnselesolf  the  neck  ]>ul]>Htion  mnst  he  done  delieuteiy  while 
the  patient  has  his  inuseles  relaxeil  by  hcntling  his  hejul  toward  the 
atfected  side.  The  swelli  ng  of  these  glands  rurnrs  late,  after  the  disease 
has  lasted  for  some  time.  In  fac-t,  when  it  does  iKrnr  there  are,  as  a 
rnle,  already  signs  of  a  parenehyniatous  lesion  in  tlie  apex,  at  times  even 
positive  sputum.  Oi'casioiially  the  swelling  is  quite  marked,  but  in 
moat  eases  it  is  insignificant  and  requires  careful  palpation  of  the 
region  before  it  is  appreciated.  Moreover,  we  must  be  careful  beff^re 
pronouncing  palpable  strnctures  as  enlargcf!  glanils.  The  tendon  ol 
tlie  onH)hyoid,  or  the  external  jugular,  may  be  mistaken  for  enlarged 
glands. 

In  a  large  proportion  of  eases  patients  also  complain  of  pain  in  the 
shoulfler  or  tfie  back  beneath  the  scapula.  This  is  usually  a  rlull  pain, 
uninflncncc*!  by  respiration,  ctaigh,  or  the  pnsition  of  the  l>oily. 

The  course  of  apical  pleurisy  is  mild  in  most  cases.  The  patient 
coughs  for  some  weeks  or  months  arul  recoxers.  When  the  cough, 
fever,  pain,  etc.,  have  disappeared  the  [)atient  ma\  feel  well  in<lehnitel\ , 
l>ut  on  i>ercussi()n  we  find  that  the  resonance  over  the  aH'ected  ai>ex 
remains  impaired  and  the  su]>raclavicular  fossa  is  more  or  less  deej)ly 
excavated.  The  breath  sounds  remain  ft^ble,  or  some  sibilation  may  be 
audible.  It  is  clear  that  these  signs  are  indif'ations  that  the  (>leura  in 
that  region  has  remaincfl  thick  and  atllierent-  Though  no  relapyse  has 
ixcurred,  these  patients  are  often  erronetKis!_\  tiiagnoscd  as  tuberculous 
when  they  have  common  colds,  or  stmic  tjtiicr  n«m-tulicrcul*»us  respira- 
tory aflections,  and  the  physician  carefully  examines  the  chest  Uoent* 
genograph\  may  confirm  the  diagnosis  of  phthisis  by  showing  a  distinct 
narrowing  ot  the  pulmonary  held  and  some  ofwicity  of  the  apical  jtaren- 
chvma;  the  so-t*allefl  grouml-glass  ap])earance  is  very  counnonly  seen, 
owing  to  tliickening  r^f  the  pleura  and  cicatricial  contraction  of  the  apex. 
But,  Hs  has  repeatetJly  been  stated,  only  constitutional  symptoms 
should  decide  in  these  bonlerlautl  f*ases  whether  the  patient  is  sick 
with  active  phthisis  recpiiring  trtnttincnt. 

Apical  ])leurisy  is  likely  to  recur.  In  some  patients  under  my  care 
there  have  been  several  relajises  at  irregular  intervals,  until  finally  the 
symptoms  of  pleurisy  merged  into  those  tif  active  pulmonary  tuber- 
culosis— the  priK'ess  invaded  the  parenchyma  and  symptoms  antl 
signs  of  an  apical  lesion  ctaild  be  made  out.  It  is  among  these  cases 
that  strictly  Iticalized  lesions  arc  cntniuntered^ — the  parenchyma  may  be 
ciHupletely  destroyed  in  the  up|H*r  lobe,  leaving  a  dry  cavity,  aufl  the 
patient  reiuivers.  The  sharf>  line  of  demarcation  lietween  the  dist*ased 
ptirtion  nf  the  lung  and  that  which  has  nt*t  been  infect e<l  is  clearly 
seen  on  the  rcjentgenographic  plate.  The  thickened  interlobar  pleura 
apparently  limits  the  progress  of  the  legion.     In  others  the  lesion 
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eKteiids,  may  invade  tlie  other  lung,  and  chronic  phthisis  of  the  usual 
t\7ie  pursues  its  <*oursc. 

Ill  the  niajtifity  al  eases,  liowever,  tuliereuliius  jifjie;il  ph'urisy  pursuen 
a  xery  l)eui^a  enurse.  "Hn^  i)ntient  fius  sh^ht  fever  for  i\  iew  weeks, 
coughs  for  a  variable  [jeritM!  witiitnit  exfjeetoratin^,  has  sli«(htly  en- 
larged ghuids  above  the  clavicle,  and  inequality  of  the  puj)ils,  while  aus- 
cultation shows  a  friction  rub  over  the  suprn spinous  fossa.  Within  a 
few  weeks  to  three  months  rt^eovery  may  be  conipiete,  though  there  is 
likelihiiod  i>f  a  reeurreiu^e  of  the  trouble. 

Primary  Pleurisy  with  Effusion.— A  pleural  eHfusion  is  very  com- 
monly the  first  indication  of  phthisis.  Numerous  patients  give  a 
history  of  fairly  good  health  when,  nfter  exposure,  the\'  were  laid  up 
i^ith  cougii,  fever,  pain  in  the  chest,  dyspnea,  etc.  Witliiu  a  few  days 
physical  ex])lorati(jn  of  the  chest  shows  the  presence  of  fluid  in  the 
pleura  which  is  confirmed  by  an  aspirating  neeclle.  It  is  not  rare  to 
meet  with  patients  who  say  that  they  have  felt  out  of  st>rts  for  some 
weeks,  perhaps  they  have  eoughc<1  somewhat,  or  have  been  slightly 
short-windefl  and  unal)le  to  pursue  their  usual  vocations  efficiently, 
but  still  they  have  thought  little  of  it.  An  examination  reveals  an 
effusion  in  one  side  of  the  thorax,  though  at  no  time  have  tliey  had  pain 
in  the  chest. 

It  is  inip<Frtant  in  these  cases  t<>  inquire  carefully  into  the  history  of 
the  patient,  A  large  proportion  of  these  "primary"  j)leurisies  are  in 
fact  secondary  to  loug-standi ng»  but  unrecoguis^ed,  phthisis.  While  the 
]>atieot  says  that  he  had  felt  quite  well,  interrogation  often  elicits  the 
inlf>rmation  that  tie  hail  ctaighed  for  many  weeks  tjr  months  before 
the  onset  of  the  symptoms  of  pleurisy;  ]>eriiaps  that  he  had  hemop- 
tysis many  months  or  years  before,  hut  had  completely  rect)vered. 
In  fact,  his  physicnan  had  told  hira  that  the  sympttmis  indicates] 
merely  a  trifling  derangement,  a  '*eold/*  gastpitis,  neurasthenia,  etc. 
But  witli  tlie  arrival  (jf  the  new  symptoms — the  painful  cough,  the 
fever,  the  pain  in  the  chest,  the  dyspnea — things  took  a  dilferent 
aspect.  It  is  thus  clear  that  the  patient  has  been  tuberculous  for  a 
hmg  time,  and  only  with  the  arrival  of  the  symptoms  of  pleurisy  with 
effusion  fic  decided  that  he  nmst  be  carefully  examined.  I'Tider  the 
circumstances,  a  patient  with  pleurisy  who  has  been  ailing  for  some 
time  l^efure  the  arrival  of  the  acute  symptoms  is  to  be  considered 
tuberculous  and  treated  as  such. 

1  have  obser\'ed  a  tertain  mnuber  of  cases  of  pleuris.y  with  effusion 
which  began  with  hemoptysis.  In  fact,  in  several  eases  the  disease  was 
ushered  in  with  a  profuse  hemorrhage.  AH  these  turned  out  to  l)e 
tuberculous.  I n  one  case  the  eH'usion  was  absorbed  and  the  patient  felt 
well  for  five  years  and  then  ileveloped  ]>hthisis.  It  has  fieeu  my 
practice  to  consider  all  pleurisies  aceompanied  by  hemo]>t\sis  as 
tuberculous. 

The  temperature  of  the  patient  is  in  most  cases  high,  Wl"^  to  WW  F. 
is  not  uncommon.     It  is  usually  slightly  remittent  in  t^pe;  during  the 
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moriiiii^  hcnirj;  it  mny  he  one  or  two  tle^recs  hnver  than  durini^  thcafter- 
mnm  or  evenhig.  It  is  not  rlue  alto^fether  to  the  ahsorptiini  of  toxins 
fr*nii  the  etluj^ion.  but  appears  to  be  the  reaction  of  the  body*  against 
the  invading  enenn.  In  fact,  the  young,  the  vig*irous,  have  higtier 
fever  than  the  weak,  the  decrepit  and  the  age<l,  and  in  nuiny  c*ases  the 
fever  abates  long  Ijefore  tlie  absorption  of  tlie  Hnid.  The  fever  is 
aecomi>anie<t  l>y  the  usual  syniptt^ins  of  pyi^xia,  anorexia,  haekaehe, 
insonuiia,  etc.  After  remaining  high  frtr  afyout  one  or  two  weeks  there 
is  shown  a  tenden4*Y  to  a  (h^chne  in  the  ternfjerature,  and  within  tliree  i>r  , 
four  weeks  the  |)atient  may  In*  eoinjjletely  afebrik%  irre>peetive  of  ttie 
prejsenee  or  al»scnce  of  fluid  within  tlie  pleural  cavity. 

The  pulse  is  accelerated  in  nearly  all  cases,  curresf>onding  to  the 
<legre€'  of  ttie  fever.  In  some  cases  tachyranlia  is  severe,  and  a  |>ulse- 
rate  of  120,  or  more,  is  observed.  The  cAanosis,  wliirli  is  common  to 
some  flegree  in  nearly  all  cases,  may  then  lie  appalling.  In  rare 
instances  in  which  failure  of  the  circulation  is  accentuated  there  may 
1m*  edema  of  the  extremities;  unilateral  edema  of  the  face,  arm,  chest. 
and  leg,  corresponding  to  the  aH'ected  side  of  the  pleura  is  of  casifmally 
observed. 

Dyspnea  is  another  syni|jt(an  which  is  not  lacking  in  most  causes. 
In  some  it  is  merely  objective.  Though  the  patient  believes  that  he  is 
not  short  winded,  we  clearly  set*  that  he  is,  antl  the  respirations  are 
found  thirty  ur  forty  per  minute.  During  the  lirst  few  days  the 
dyspnea  is  often  due  to  the  pain,  while  later  the  pleural  effusion, 
cardiac  displacement,  and  weakness  are  res[>onsible-  With  the  begin- 
ning of  ahsor|)tion  of  the  pleural  fluid  the  d\s]>nea  lets  up  and  finally 
ilisap|>ears  when  corn[>letc  absorjition  has  taken  place* 

Physical  Si^ns.  — A  physical  expluratii»n  of  the  chest  shows  that  the 
art'ecte<l  iiemothorax  is  larger  than  its  mate,  tlie  intercostal  spaces 
i»bliteratetl  and*  when  tlie  exudate  is  (n^pious,  they  may  even  bulge  out* 
This  is  in  contrast  with  the  average  phthisical  chest  in  which  the  inter- 
costal spaces  are  deefjly  indented  and  tliere  are  inspiratory  retractions 
to  be  observefl*  1  ns[>eeti4Hi  ma\  also  show  the  »i{fH  oftki-  itpinal  miLSi-Us 
which  has  been  rh*seril>ed  by  Felix  Kamouil.^  On  the  aflfeeted  si<le 
the  erector  spinte  is  in  a  state  c>f  permanent  retlex  contraction.  On 
insijection  the  muscular  mass  on  the  aifected  side  appears  to  lie  more 
prominent  and  Ivroader  than  on  the  sound  si^le.  (hi  palpation  the 
muscles  give  a  sensation  of  hardness  ancl  resistance  wliich  may  be  com- 
pared to  that  of  ludia-ruhl^er  slightly  stretched,  which  differs  markedly 
from  the  sensation  elicited  in  the  muscles  tni  the  sound  ^ide.  If  disease 
nt  the  spine  is  excluded,  this  is  a  fairly  reliable  sign  til  an  effusion  into 
the  pleura.  \'ery  small  effusions,  which  escape  physical  diagnosiii  and 
even  rvjentgenygraphy,  may  thus  be  detected. 

Pereussitm  elicits  a  Hat  note  over  the  site  of  the  effusion,  while  above 
the  level  of  the  fluid  the  note  is  tympanitic,  owing  to  relaxatitm  of  the 


»  Bull,  ct  t»6m.  Soc.  niM.  d.  b6p.  de  Paria.  lUlU.  \ 
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atelectatic  lung  tissue  immediately  above  the  upper  level  of  the  fluid. 
When  the  amount  of  fluid  is  small,  under  500  cc,  it  cannot,  as  a  rule, 
be  detected  by  percussion,  excepting  in  rare  instances  of  very  small 
and  emaciated  chests.  But  tidal  percussion,  showing  immobility  of 
one-half  of  the  diaphragm,  is  suggestive  when  the  symptoms  point  to 
pleurisy.  The  various  lines  described  by  Garland,  Ellis,  and  Demoi- 
seau  may  be  made  out  by  light  percussion  along  the  upper  level  of  the 
fluid  (Figs.  103-1 05) .  One  important  sign  is  flatness  above  the  left  hypo- 
chondrium,  Traube's  space,  in  effusion  into  the  left  pleura.  In  two 
out  of  three  cases  small  effusions  may  be  detected  there  early,  but 
there  are  some  important  exceptions:  It  remains  resonant,  or  tym- 
panitic, in  one  out  of  three  cases  of  moderate  effusion.  In  small 
women  with  narrow  chests  a  small  effusion  of  about  1500  cm.  of  fluid 
may  efface  that  space,  but  in  large  men  with  capacious  chests  a  large 
effusion  may  leave  it  with  clear  resonance,  especially  when  the  patient 
has  been  kept  in  bed  f  on  several  days  and  the  fluid  sank  to  the  posterior 
aspects  of  the  pleural  cavity.  I  have  observed  many  cases  in  which 
the  effusion  was  copious,  but  because  of  old  adhesions  and  thickening 
of  the  anterior  aspect  of  the  pleura,  there  was  no  sinus  into  which  the 
fluid  could  penetrate  anteriorly  and  it  only  filled  up  the  chest  poste- 
riorly. On  the  other  hand,  in  some  cases  of  effusion  into  the  right 
pleura,  Traube's  space  is  dull  or  flat  on  percussion  owing  to  displace- 
ment of  the  left  lobe  of  an  enlarged  liver  downward  and  to  the  left. 

The  upper  level  of  the  effusion  may  be  made  out  easily  by  light  per- 
cussion. It  will  be  found  that  no  straight  horizontal  line  can  be  drawn 
as  in  hydropneumothorax  when  the  patient  is  in  the  upright  position. 
As  was  shown  by  Calvin  Ellis,  of  Boston,  in  1873,  "when  a  pleural 
effusion  is  small,  it  may  occupy  a  conical  section  of  the  pleural  cavity  in 
the  subaxillary  region,  where  respiration  and  resonance  may  be  wanting. 
But  in  a  certain  number  of  cases,  when  the  effusion  is  quite  large,  if  an 
accurate  line  be  drawn,  the  flatness  will  be  found  to  describe  a  curve 
gradually  approaching  the  spine  toward  the  base  of  the  chest,  leaving  a 
space  from  one  to  three  inches  broad  between  the  spine  and  the  line  of 
flatness.  In  this  space  resonance  will  still  be  detected  and  respiration 
heard."  George  W.  Garland,  experimenting  on  animals,  confirmed  the 
tendency  of  fluids  in  the  pleural  cavity  to  form  a  curved  outline,  the 
highest  point  of  which  is  in  the  midaxillary  or  scapular  region,  declining 
as  it  proceeds  forward  on  the  anterior  wall  of  the  chest,  and  to  a  lesser 
degree  on  the  posterior  aspect  (Figs.  103, 104  and  105).  Of  the  various 
explanations  which  have  been  given  for  this  curved  line  indicating  the 
upper  level  of  the  effusion,  the  most  plausible  appears  to  be  that  while 
attempting  to  make  room  for  itself,  the  fluid  will  compress  the  least 
resisting  parts  of  the  walls  of  the  pleural  cavity.  The  mediastinum, 
which  is  very  mobile  when  not  held  by  strong  adhesions,  is  pushed  to 
the  opposite  unaffected  side.  After  this  has  reached  its  limits  the  lung 
will  be  compressed.  At  its  roots  the  lung  is  held  stroi\gly,  but  at  the 
sides  the  spongy  tissue,  when  not  held  by  adhesions,  is  easily  com- 
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pressible  and  by  retraction  will  recede,  permitting  the  fluid  to  accumu- 
late more  along  the  sides  of  the  pleural  cavity.    P^or  this  reason  Gar- 


Fn;.   103.— Ellis's  line  in  pleural  effusions.         Fio.  104.— Ellis's  line  in  pleural  effusions. 


Fio.  105.-  -Ellis's  line  in  ploural  effusions. 


land's  line  is  opiy  found  in  large  effusions;  when  there  is  but  little  fluid, 
the  upper  level  is  practically  horizontal.    Moreover,  this  curve  can  only 
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he  mapped  out  when  tht*  patient  is  in  the  erect  posture;  lyin^  down 
produees  a  change  in  the  line  indieating  the  upper  level  of  the  flniil. 
In  patients  who  walk  around  the  line  tlescril)ed  above  may  he  lacking — 
the  upper  level  of  the  fluid  is  almost  horizontah 

Many  authors  speak  of  shifting  of  the  upper  level  of  the  fluid  aecord- 
mg  to  the  position  of  the  patient,  and  some  say  that  it  can  be  demon- 
strated in  most  cases,  lint  experience  has  taught  me  that  it  d<:ies  not 
ofTur  in  pieurisy,  and  when  it  is  found  we  are  dealing  with  hydropueu* 
mothorax.  The  outltjok  here  is  quite  different  from  that  in  ser<»- 
fibrinous  pleurisy.  Recent  investigations  of  this  subject  by  IL  K, 
Dnnhani*  with  the  aid  of  roentgenography  has  shown  that  '*  as  a  general 
rule  it  can  be  stated  that  pleural  effusion  does  not  move  and  tliat  mov- 
able dnlness  over  the  thorax  means  hydropneumothorax.*'  lliere  are, 
however,  some  exceptions.  Soon  after  tapping  a  chest  it  may  be 
observed.  But  here  again  it  has  been  my  impression  that  some  air  liad 
entered  the  pleural  cavity  during  the  operation,  while  in  many  cases 
the  lung  does  not  completely  exj)and  sikjo  after  the  fluid  is  withdrawn. 
Dunham  quotes  Williani  S»  Thayer  to  the  efi'ect  that  pleural  elfusions 
move  when  there  is  an  old  emphysema  t>f  the  lung  above  it;  and  lloger 
Morris  teaches  that  transudates,  such  as  are  observe<i  in  cardiac  and 
renal  diseases,  will  move.  However,  I  agree  with  Dunham  who  found 
in  more  than  KM)  cases  of  pleural  eH'iisifm  asso(^iated  with  tuberculosis 
of  the  lungs,  it  coidd  be  demonstrated  by  the  use  of  the  roentgen  rays 
that  the  fluid  does  not  move  as  much  as  half  an  inch.  This  is,  in  fact, 
of  immense  diagnostic  and  prognostic  importance,  because  if  we  find 
shifting  of  the  dulness  we  are  to  conclude  that  we  deal  with  a  hydro- 
pneumotliorax.  or  perha]>s  with  a  mediastinal  ne(»plasm  in  which  the 
prognosis  is  muc^i  graver  than  iji  primary  tuberculous  pleurisy,  or  in 
simple  elfusions  during  the  course  of  phthisis. 

Another  sign  of  fluid  in  the  pleura  is  a  triangular  area  of  dulness 
elicited  near  the  spijie  (m  the  unatfected  side  of  the  chest,  **(iroccos 
triangle.'*  In  his  first  communication  on  the  subject,  Grocco^  descril>ed 
it  thus: 

**  Paravertebral  triangle  of  the  side  opposite  that  of  the  pleural 
effusion.  When,  with  a  pleural  efl'usion  of  sufficient  size,  one  percusses 
from  above  downwarr!.  along  the  spinous  processes  of  the  vertebra*, 
with  the  patient  in  the  sitting  posture,  there  appears,  at  the  level  of 
the  Huid,  a  dulness  which,  relative  at  first,  becomes  absolute  as  one 
passes  downwarfl,  in  ass(»eiation  with  a  progressively  in(*reasing  sense 
of  resistance.  In  like  maimer,  l>y  (lercussing  downward  <in  the  healthy 
side,  along  lines  jwralli'l  ti>  tlie  s|jinous  [jrotrsscs,  there  is  noted, 
opposite  theduhiess  in  the  m*'ilian  line,  a  ]»arav(Ttcbral  area  of  deficient 
re.sonan<t%  of  triangular  shape.  One  side  of  this  flull  area  is  represented 
hy  the  line  of  the  spinous  pnK*esses;  another,  by  the  lower  bonier  of 


>  Tr,  Nat.  Assn.  Stuiiy  una  rnviiit.  uf  TuUrc".,  U>17,  13,  IS  I. 
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thr  area  nf  thoracic  rt^sunaiicc  of  a  short  distance,  nliif/h  varies  m 
length  from  two  to  three  or  more  reiitiitieters;  tlie  outer  side  h  repre- 
sented by  a  line  which,  starting  from  tlie  base,  rises  obliquely  to  unite  | 
at  an  acute  augh^  with  the  me*1ian  line  at  about  the  upper  lifnit  of 
tluhiesi^.  In  a  right-sidcfl  eH'usioii,  other  tliings  being  equal,  the 
paravertebrjd  triangle  lias  seemed  to  me  luf^re  marker!." 

This  triangle  is  ftiurnl  in  nearly  all  cases  of  pleural  eHiLHiim,  and  in 
rare  cases  of  pneumonia.  hyt]r*»-  and  pyopueinuothorax,  and  cancer 
of  the  lung.  It  disappears  when  the  patient  reclines  on  the  affected 
sitle, 

Anscultatifjn  shows  that  the  friction  sound,  which  was  audible 
earlier  in  the  disease,  has  disai>peure(K  1  he  breatli  sounds  are  either 
feeble  or  completely  absent  in  c<>]>ious  effusions.  In  cases  which  are 
followed  from  day  today,  it  may  he  noted  that  the  intensity  of  the 
l>reath  s*>unds  diminishes,  and  distant  bronchial  or  tubular  breathiTig 
nuikes  its  appearance.  In  eases  in  which  the  effusion  fills  two-thirds  of 
the  affected  jileura  cavernous  breath  sounds  may  be  heart! .  In  patients 
in  whom  tliere  have  been  signs  of  active  pulmonary  lesions,  these  signs 
may  remain  in  the  lung  aljove  the  upper  level  of  tin*  flnid;  they  may 
become  accentuated,  or  disappear,  when  the  Huid  is  so  (considerable  in 
quantity  as  to  compress  the  entire  lung.  However,  compression  of  the 
ejitire  lung  is  exceedingly  rare,  exc*epting  in  intrathoracic  neoplasms, 
and  this  is  of  innncnse  importance  in  the  differentiation  of  the  latter 
from  effnsions  tlue  to  other  causes.  Bronchophony  is  heani  in  large 
effusions,  and  in  some  cases  whisperetl  pectt»ril(Kpiy,  both  of  whi<'h 
are.  however,  also  audible  in  other  conditions  involving  condensation 
of  lung  tissue,  or  thickening  of  the  pleura,  or  excavation  of  the  lung. 
In  some  cases  tyi>ical  egophony  may  lie  beard,  but  it  is  at  times  also 
audible  in  pn**iunonia»  and  even  in  thickened  pleura. 

At  times  we  uuiy  hear  over  the  part  of  the  chest  filletl  with  an  effusion 
any  kind  of  rales,  or  crepitation.  They  are  usually  derived  from  the 
catarrhal  condition  c»f  tlie  fne  and  medium-sized  Ijronchi  which  have  not 
beeri  completely  c^^mpressed  h\  the  effusion.  In  these  castas,  which 
are  not  very  rare,  the  diagnosis  is  often  very  (iiffii  ult,  but  a  ccmsider- 
ation  of  the  other  signs,  especially  the  displarement  of  the  mediastinum, 
decides  the  diagnosis. 

In  almost  all  cases  the  vr>cal  fremitus  is  absent  ijver  the  site  of  the 
effusion.  In  very  rare  instances  w  ben  the  lung  is  fixed  by  adhesions  to 
the  posterior  wall  of  the  thorax,  it  nuiy  remain  normal.  But  this  is 
diagnostically  of  little  value  in  chronic  cases  of  tubcrcuh>sis  because 
this  is  also  observed  in  thickened  pleura  and  intrathoracic  nefjplasms. 
The  vocal  fremitus  nuiy  also  be  oljliterated  in  cases  of  pulmonary 
infiltratit^n  when  the  supplying  Immchus  is  plugged;  but  vigorous 
cough  may  dislodge  tJie  jjlug  and  the  fremitus  is  again  palpable. 

Displacement  of  Orjr&m.— lu  pleurisy  with  effusion  the  mediastinum 
is  displaced  tinvard  the  unaffected  side  of  the  chest,  f)rovided  the 
exudate  i^  ample.    In  effusions  into  the  right  pleura  the  liver  may  be 
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pushed  downward  and  felt  beneath  the  costal  arch,  while  in  effusions 
into  the  left  side  the  spleen  may,  at  times,  be  felt  down  in  the  abdomen, 
and  the  stomach  also  is  often  displaced  downward.  The  weight  of 
the  fluid  is  sufficient  to  displace  these  abdominal  organs.  It  is  Douglass 
Powell's  opinion  that  it  is  not  the  amount  of  fluid  that  is  instrumental 
in  displacing  the  heart  in  pleurisy  with  effusion.  Rokitansky,  Frank 
Donaldson,  and  others,  have  shown  that  no  real  pressure  is  exerted  on 
the  heart  till  the  pleura  is  more  than  two-thirds  filled.  Small  effusions 
may  displace  the  heart  by  diminishing  or  abolishing  the  elastic  retrac- 
tion of  the  lung  in  the  unaffected  side  of  the  chest. 

Exploratory  Poncture.— In  nearly  all  cases  these  signs  suffice  to  prove 
that  there  is  an  effusion,  and  its  location.  But  this  should  be  con- 
firmed by  exploratory  puncture,  both  for  general  diagnostic  purposes, 
as  well  as  with  a  view  of  ascertaining  the  nature  of  the  fluid.  While 
in  tuberculous  pleurisy,  as  well  as  in  all  other  conditions,  exploratory 
puncture  is  a  harmless  procedure,  yet  at  times  we  meet  with  some 
trouble,  such  as  the  conversion  of  a  pleurisy  into  a  hydropneumothorax. 
For  this  reason,  if  the  general  condition  of  the  patient  is  good,  we  may 
leave  the  effusion  alone.  But  in  case  the  temperature  continues  high  or 
hectic  for  more  than  two  weeks,  there  are  chills  and,  perhaps,  some 
edema  of  the  chest  wall,  especially  if  the  patient  begins  to  lose  ground 
after  the  appearance  of  the  exudate,  an  exploratory  puncture  should 
be  made  under  strict  aseptic  precautions.  Exploratory  puncture  is  also 
indicated  in  doubtful  cases,  when  differentiation  between  an  effusion 
and  a  thick  pleura  is  aimed  at.  But  here  when  we  get  a  dry  tap  we  are 
just  as  much  in  the  dark  as  before.  In  fact,  in  these  cases  of  thick 
pleura  the  puncture  must  be  made  very  carefully.  The  diaphragm  is 
high,  owing  to  old  adhesions  in  various  parts  of  the  pleura,  and  when  the 
needle  is  inserted  low  into  the  chest  it  may  penetrate  the  peritoneum, 
the  spleen,  or  the  liver  and  the  result  is  a  dry  tap.  Large  flakes  of 
fibrin,  thick  pus,  etc.,  may  be  the  cause  of  a  dry  tap.  In  such  cases  the 
needle  is  withdrawn  and  reinserted  in  another  place,  but  I  have  known 
of  many  cases  in  which  several  exploratory  punctures  proved  negative, 
while  incision  of  the  chest  wall  showed  that  there  was  an  effusion. 

Exploratory  puncture  is  also  dangerous  during  the  first  few  days 
of  the  appearance  of  the  effusion.  It  should  be  avoided  during  the 
febrile  stage,  because  it  is  liable  to  spread  the  tuberculous  infection  by 
producing  a  bacteremia.  In  all  cases  in  which  there  is  no  urgency, 
puncture  should  be  postponed  till  the  fever  abates. 

Ezamination  of  the  Exudate.— The  fluid  withdrawn  should  be  placed 
in  a  sterile  tube  and  carefully  examined.  The  cytology  of  the  fluid 
has  been  studied  by  many  authors,  but  it  appears  that  no  positive 
diagnosis  as  to  the  nature  of  the  case — tuberculous  or  non-tuberculous, 
— can  be  made  in  every  case  by  a  microscopical  examination  of  the 
sediment.  Some  authors,  notably  Widal,  Wolff-Plisner,  and  others, 
maintain  that  when  mononuclear  lymphocytes  predominate  in  the 
sediment  of  the  centrifuged  specimen,  the  efl'usion  is  of  tuberculous 
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origin,  wlvile  if  pf>lyniirlear  leuktx-\tes  preciooiinate,  the  cause  is  one 
of  the  jno^eiiit"  iiiicrourji^anisms.  Tiotuhly  strejjtuener  i.  On  the  other 
haiif],  1>.  S.  Pa^e'  maintaios  that  while  a  preclominanee  of  sinail 
ttiouonuelear  eells  is  iLsiiat  in  tiibereulous  eH'ijsions,  they  may  be  foiuid 
in  effusions  aeeompanyinjj;  iiitrHthoruri(*  iieoplasiiis,  or  even  renal 
disease.  Page  also  iornirl  that  eoarsety  ^rannlar  eosinophil ie  eells 
occur  in  lar^^e  nuuiJH^r  in  iioii-tuljercnloiis  effusitms.  On  the  whole,  I 
may  state  that  a  study  of  tlie  cytology  of  i)leiiral  efTusions  has  not  been 
of  material  assistance  in  diagnosis. 

Of  more  ini|>ortance  h  an  investigation  of  the  presence  or  absence  of 
mix€'d  infection;  various  mi<Tonrganisms  should  f^e  stjiight.  espe{*ially 
streptni'oci'i,  staphylococci,  pneumoccK'ci,  etc.  As  will  lie  shown  later 
on  (see  p.  510),  tohercle  bacilli  arc  found  only  excepticmally  in  pleural 
exudates,  vSterile  fms,  which  is  not  extremely  rare  in  pronounced 
cases  of  piithisis  with  empyema,  is  surely  of  gootl  ])rognr>stic  signifi- 
cance, lint  in  jirimary  cmpyemata  it  is  never  fxamtl.  It  has  been 
my  experience  that  pyogenic  mitTOfirgauisms  arc  found  in  most 
tulierculous  pleurisies,  owing  undoulite<lly  to  niixetl  infection.  But 
now  and  then  we  find  a  c*ase  of  sterile  jais  in  tuberculous  pleurisy 
and,  as  luis  alrt^ady  heeu  statCil,  the  prognosis  is  very  good  when  this  Is 
the  case.  f>rovided  the  fileura  is  not  infected  by  repeated  exi>lorator\ , 
t>r  therapeutic  punctures.  Therefore  the  en  tology  of  the  fluid  should 
be  ascertained  in  every  case.  It  can  t>e  acct>nii>lished  very  easily  by 
centrifuging  the  fluid  an«l  making  a  smear  of  the  stniitnent,  staining  it 
with  Li)(!ler*s  methyhiic  blue  solution. 

Roentgenography.  — Dry  pleurisy  carniot  he  recognized  with  the 
^-rays;  it  is  laily  when  the  j)leura  is  thickenetl,  ainl  jierhaps  t^alcified, 
that  it  prevents  the  rays  frtau  passing.  Hence,  acute  dry  pleurisy 
must  be  diagnosed  clinically,  while  in  the  later  stages,  when  adhesions 
form,  and  tlie  menilirancs  thicken,  roentgenograj^by  is  at  times  i>f  gi-eat 
assistance  in  the  diH'erentiatiou  of  intrathoracic  changes.  On  the 
<itlier  liand,  mtnst  pleurisy  is  easil}'  recognized  un  the  screen,  or  the 
roentgenogram  by  the  *lc**p  homogeneous  shadow  it  casts  on  the  plate. 
Small  effusions  may  be  rtn-ognized  l)y  the  fact  that  the  dia])hragm  tm 
the  affected  side  moves  less  lively  during  respiration;  in  some  t*ases  it  is 
comi)letely  immobilizeil.  On  the  right  side  small  elusions  are  not 
easily  diflereutiated  iKCcause  the  shadow  merges  with  that  of  the  liver, 
fjut  in  the  left  jileura  they  may  be  */learly  shown  4m  the  screen  or  plate, 
Barjon-  iMiints  out  that  immoliilization  prccnics  the  arrival  of  the 
Huid  and  remains  long  after  the  Huid  has  been  absorlnMl.  It  has  also 
been  sliowfi  by  WeiP  that  the  nntbility  of  the  diaphragm  in  pleurisy 
gives  important  prognostic  clues.  If  after  tapi>ing  the  chest  of  the 
eifusion  the  diaphragm  is  seen  to  rcsnuje  its  normal  mobility,  the 
progtiosis  is  good;  then*  arc  but  slight  chances  that  the  pleural  cavity 
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will  refill  with  Huifl.  Conversely,  if  the  ifiaphrugm  remains  inmiubile 
after  tlie  tliiitl  has  tiecn  with<lrawii,  fluid  will  in  all  profjahility  reaccu- 
muhite. 

Ill  all  eases  of  small  eff'iLsions  the  eostophrenie  allele  is  r^hlitersiteiL 
But  it  is  important  tliat  the  exaiiiination  should  he  made  with  the 
patient  in  the  erect  posture,  otlierwise.  wlien  tfie  amount  of  fluid  is 
slijjht,  these  angles  mity  not  show  any  decided  change. 

The  upper  limit  of  fluifl  in  the  [>leura  is  not  marked  liy  a  sharp 
line  of  (leniafdition  between  the  luminous  lung  tissue  al)ove,  and  the 
dark  shadow  below,  as  Is  the  ease  in  h\'dropneunnjtln)rux.  The 
shadow  east  by  the  Huid  passes  gradually  from  the  deep  o|)acity  of  the 
fluid  to  the  transparent  fxart  ahi>ve.  This  is  due  to  the  fart  that  the 
lung  tissue  immeil  lately  above  the  fluid  is  com  presses  1  and  airless  to 
a  degree,  and  is  therefore  not  so  clear  on  the  screen  or  plate  as  tlie 
fxirtions  higher  up,  where  air  enters  freely,  (iarland's,  KUis's  or 
I>emoiseau's  lines  may  l>e  nuide  out  in  many  eases  as  a  convexity  of 
the  up]>er  level  t)f  the  fluid  in  the  axilla. 

In  most  eases  it  will  be  note<l  that  the  l)rightness  aitd  elearne^^s  of 
the  upper  lobe  of  the  lung  are  not  so  pronounced  as  in  the  opposite, 
unaffected,  sitle.  This  should  not  lead  to  a  banty  conclusion  that  there 
is  a  pulmonary,  or  |>erha]>s  a  tulierculous»  lesion  in  all  sueli  cases. 
Beeause  the  lung  is  rumpressed  aliove  the  Hnid.  and  tjften  ffuite  eon- 
gestecb  It  does  not  permit  the  rays  to  pass  as  freely  as  in  the  opposite, 
usually  vicariously  emphysematous,  Jung. 

Another  important  diagnostic  point  needs  emphasis:  In  nearly  all, 
even  very  copious,  elt'usions  due  to  inflammatory  causes  the  lung  nni\' 
be  seen  above  tlie  ui>per  level  of  the  fluid.  When  an  entire  hemothorax 
is  found  obscured  by  a  shallow,  showing  no  lung  tissue  anywhere,  a 
careful  inquiry  should  be  made  into  the  history,  symptomatology,  and 
physical  signs  of  the  ease  with  a  view  of  iletermining  whether  the  cause 
of  the  effusion  is  not  malignant  intrathoracic  disettse. 

The  mediastinal  organs,  and  also  the  trachea,  are  <lisi>laced  in  eases 
of  pleural  effusions  tfjwanl  the  unaffected  side  of  the  chest.  Even 
small  effusions  may  be  thus  effeetivei  provided  the  mediastinum  is  not 
held  by  adhesions,  A  dense  shadow  in  the  lower  part  of  the  thorax 
with  the  heart  flrawn  toward  the  affected  side  points  tu  a  thick  pleura 
rather  than  to  an  effusion.  But  to  this  there  are  frequent  exeeptitms, 
whieli  are  discussed  elsewhere. 

Localized  and  encapsulated  effusions  are  often  made  out  with 
greater  certainty  with  the  .r-rays  than  with  pliysical  signs.  Thus, 
interlobar  effusions  are  very  difficult  of  diagnosis,  hut  a  roentgenogram 
shows  them  clearly,  as  a  rule:  A  dense  shadow  running  across  the  chest, 
while  alx»ve  and  Ik-Iow^  it  there  is  seen  luminous  lung  tissue  (see  Fig. 
4,  Plate  XIX).  Similarly  encapsulated  effusions  are  sfiown  clearly  on 
tlie  plate  as  flark  shadows  in  anv  part  of  the  ehest  (see  Figs.  1  and  2, 
Plate  XIX). 

With  tlie  aid  of  the  x-rays  we  may  follow  the  effusion,  noting  care- 
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fully  its  amount,  its  tendencies  to  inen^ase,  or  its  nhsorption,  and 
especially  whether  the  liinjj  shows  a  tendeney  to  reexpand  after  the 
effusion  is  alisorbed.  On  these  ]>oints»  the  roentgen  rays  are  superior 
to  physical  diagnosis  in  uiany  eases. 

Course.-  In  nun-tuhereulous  pleurisy  tlie  effusion  is  al>sorbed  within 
H  few  W'eeks  in  the  maji^rity  (jf  eases.  Only  exceptionally  does  the  fluid 
remain  within  the  chest  for  more  than  two  mouths.  In  tuberculous 
pleurisy  the  rule  is  that  the  efl^usicvn  persists  for  months*  Moreover, 
in  non-tubercultnis  pleurisy  the  fever  shows  a  tendency  to  abate  after 
llie  efl'usiim  is  tappt^!;  often  vwu  when  the  fluid  remains  within  the 
chest.  It  is  different  with  tuberculous  pleurisy.  Here,  tappinff  does 
not  render  the  case  afebrile;  at  tuivst,  it  reduces  it  one  or  two  degree^s. 
In  fact,  in  many  eases  the  reverse  is  often  observed,  '^llie  fever  may  be 
trifling,  hut  tapi>ing  the  chest  brings  about  an  eh^vation  of  the  tem- 
perature. The  reason  is  obvious.  Wliile  the  effusion  is  within  the 
chest,  the  disease*!  lung  and  with  it  the  tuberculous  lesion  is  cTim  pressed; 
toxemia  is  thus  prevented  as  is  the  case  with  artificial  pneumothcvrax. 
With  the  removal  of  the  Hui<l  the  lun^  re(^xpands»  utkI  moves  freely 
with  revspiration,  permitting  reactivatiifu  of  the  lung  lesion;  henee, 
fever  with  it.s  coucomitant  clinical  phenomena. 

It  is  for  this  rea.son  that  I  am  averse  to  tapping  pleural  elTusions 
indiscriminately.  I  have  felt  that  in  many  cases  the  (jutlotjk  for  the 
patient  might  have  been  iM^tter  had  the  Huifl  been  pennitted  to  remain 
in  the  chest.  Of  c<Rirse,  individualization  is  to  be  ijractised.  When  the 
dyspnea  becomes  threatening,  or  the  fever  is  very  high,  the  rptestltui  nf 
tapping  is  to  be  given  consideratinn. 

In  all  cases  in  which,  despite  the  mildtjessof  the  general  symptiun:^, , 
the  fluid  shows  no  tendency'  to  abst>rptit)n,  tubereulosis  or,  more  rarely, ' 
cancer  of  the  lung,  is  the  cause*. 

After  the  fluid  has  been  ubsorl>cd  the  patient  with  non-tuberculous 
pleurisy  begins  to  im[>rove  in  general  health.     His  apiJctite  returtjs,  he 
gains  in  weight  and  strength,  and  the  signs  in  his  chest  may  disappear 
at  times  without  leaving  any  trace.     In  many  cases  some  thickening 
of  the  jileura  may  be  detected  on  physical  exploration  of  the  chest. 
But  this  is  no  indication  that  he  has  remained  sick.     It  is  different  with 
tuberculous  pleurisies.     The  efl'usioiLs  may  jjcrsist  within  the  chest  for 
months.     I  have  seen  cases  in  which  it  persisted  for  m**re  than  twOi 
ye^irs.     When  it  is  finally  absorbed,  the  physical  signs  in  the  chest  show  i 
unmistakable  signs  of  a  tuberculous  lesirm  in  the  apex  of  either  nide, 
while  over  the  lower  l(ibe»  at  the  base,  signs  of  thickened  and  adherent 
pleura   may   be  easily  <lisceriiecb        In   a   large   proportion   of  eiusen' 
pleural  adhesi(»ns  ilislorate  th<»  ninliastinum  toward  the  affecttnl  side. 
Thi>  is  in  contrast  with  the  location  i>f  the  mediastinum  while  the 
fluid  was  in  tlie  chest.     It  has  l>een  my  rule  to  ctmsieler  a  thick  pleura 
witli  dis|(H:-ation  t»f  the  heart  toward  the  affectetl  side  as  of  tulw*rculou3  ' 
tjrigin,  irrespective  of  the  constitutional  symptoms  presented.     Still,' 
it  does  not  always  mean  actife  tuberculosis.     In  many  cases,  of  bron- 


PLEURISY  DURING  THE  COURSE  OF  PHTHISIS 


499 


chiectasis.  espeoially  on  the  left  side,  dis^location  of  the  heart  is  seen. 
These  eases  are  usually  sef[uels  of  pneumonia  or  pleurisy  of  non- 
tiilierculous  etiology.  Their  number  has  recently  increased  siiiee  the 
epidemics  o(  influenza. 

During  the  course  of  pleurisy  with  etfusion  the  pulmonary  apex  of 
the  unaffected  side  is  to  be  watched  for  signs  of  a  tul)erculous  lesion. 
Very  frequently  a  timely  riiagnosis  is  thus  made.  In  experimental 
tuljercniosis  <jf  the  pleura  botli  sides  are  usually  found  aifected,  though 
the  inoculation  has  been  made  only  on  one  side^  as  has  been  shown  by 
Robert  r,  Paterson.  For  this  reason  we  may  find  an  active  tuberculous 
lesion  in  the  liiug  witli  the  unaffected  pleura,  though  as  a  rule  the  lesion 
is  in  the  lung  in  whose  pleura  the  etfusion  is  found. 

()f  ctjurse,  the  sputum  is  to  be  examined  for  tubercle  bacilli  at  fre- 
quent intervals  during  the  course  of  the  disease. 

PLEURISY  DXJEmG  THE  COUKSE  OF  PHTHISIS. 

As  has  already  been  stated,  during  the  course  of  phthisis,  the  pleura 
is  implicated  sooner  €>r  later  in  practically  every  case.  There  is  hardl\' 
a  ease  of  activ^e,  or  healed,  tubercle  of  the  lung  in  which  pathological 
changes  cannot  be  made  out  in  the  pleura  at  the  necropsy.  The  blood 
supply  of  the  pleura,  as  well  as  its  lymphatic  system,  shows  that 
tubercle  bacilli  in  the  lungs,  or  the  thoracic  glands,  almost  inevitably 
must  find  their  way  into  the  pleura  (see  p.  478) .  Dry  adhesive  pleurisy 
is  the  result  uf  the  extension  of  the  tuberculous  pri>cess  to  the  pleural 
membrane,  in  nujst  cases.  Severe  cough,  tugging  upon  these  adhesions, 
or  tearing  them  apart,  may  thus  pHwhicc  inflammation  of  the  ])leura. 
The  pleurisy  in  such  cases  is,  strictly  speaking,  of  traumatic  origin. 

The  most  common  variety  of  pleurisy  in  individuals  s uttering  from 
chronic  phthisis  is  the  dry,  adhesive  form,  aliecting  only  part  of  the 
pleura,  notably  that  overlying  the  afl'ected  lung  area;  the  areas  fouml 
affected  in  the  order  of  their  frequency  being  the  apical,  that  lining  the 
interldlmr  fissures,  the  diaphragmatic,  and  the  mediastinal  pleura.  As 
a  rule,  the  pleura  reacts  to  irritants  l>y  a  jiroductive  inflammation  lead- 
ing to  atlhesions  of  the  affected  areas.  At  times  the  inflammation  is  of 
the  exuflative  variety  and  an  effusion  takes  place  into  the  pleural 
cavity.  This  cH'usion  may  be  serous,  serosa nguineous,  or  purulent;  it 
ma>^  fill  the  entire  pleural  cavity,  or  only  part  of  it;  it  may  be  general, 
localizefl,  or  encapsulated. 

Pleurisy  Accompanpng  Acute  Phthisis.  — In  the  acute  forms  of 
pulmonary  tuberculosis  the  pleura  is  usually  found  studded  with 
tul^ercles.  In  most  cases  the  effusion  is  rather  small  and  negligible 
from  the  diagnostic  stau<lpt»int,  and  in  many  cases  it  is  serosanguineons. 
In  rare  instances  the  eflnsion  is  copious  and  may  even  mask  the  under- 
lying progressive  tuberculous  process  in  the  lungs,  as  I  have  seen  st-veral 
times.  The  symptoms  of  acute  miliary  tuberculosis,  or  of  acute  |)ueu- 
monic  phthisis,  are  clear  cut;  the  patient  is  prostrated  with  high  fever, 
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profime  fwcmu,  npid  heart  adiofi,  dbtre^tni;  d\'^pi]eA«  cymao^  and 
emaciation*  In  the  miltaiy  cases  tbam  may  be  ccrefaral  sjmptmmm^ 
whik  in  the  pfieuiiionic  cases  distiMMng  QBpeodtictnre  cmfh  nagr  be 
fkiinmating*  Se\  ere  an^mui  and  emacijition  appear  eariy  and  proctcd 
at  a  rapid  pace.  But  pb^-sical  e]q)loratiofi  of  the  chest  re\-eafii^r  an 
effusion  into  the  pleural  caiity *  ve  are  apt  to  be  misled  and  ctmsider  it 
a  aimple  ea.«ie  uf  pleuris>\  and  raise  false  hopes  in  the  paliaif  and  his 
frienda.  In  fact,  we  are  ju^stified  in  our  favorable  opinioti.  becmnse  it 
li  extremely  rare  that  a  patient  with  a  priman*  pleural  effusion  should 
aneeumb.  But  the  fever  keeps  on  despite  tapping  the  plrwm,  and  the 
aevere  com^Jtutional  s%inpt(mis  do  not  abate.  Indeed,  instead  of 
relieving?  the  dyspnea,  as  is  usiuU  in  many  cases,  tapping  aiatravates  it, 

\V  itiiin  a  short  time  sif^ns  of  consolidation  of  one  of  the  upper  lobes 
of  the  lungH  will  lje  noted;  the  patient  begins  to  expectorate  roasider- 
able  quantities  of  mucopurulent  sputum  which,  as  a  rule,  contains 
tul)ercle  bacilli.  Sipis  of  excavation  soon  make  their  appearance  in 
either  lung,  in  the  acute  miliar}*  cases  a^ymptoms  of  meningitb  may 
be  the  terminal  plienomena. 

Pleural  rffujthn^,  ejffM*rinUy  ^trrtMamfumnnm,  rhamcUriad  Af  kiqh 
ferer,  pftvtiration,  ryanoiti^^  iachyrardia  and  emaciatum,  should  he  ^iirft  a 
guarfhd  pTt>gnt*jrijt.  If  there  is  a  history  of  cough,  expectoration,  loss  in 
weight,  etc.,  fur  some  weekn  or  months  before  the  onset  f>f  the  acute 
symptoms,  the  cue  should  be  taken  and  a  careful  search  should  \w  made 
for  proofs  of  the  underlying  acute  puImonar>'  process. 

PLEURISY  DtTRINO  THE  COURSE  OF  CHRONIC  PHTHISIS. 

\Vc  have  already  stated  that  many  of  the  so-called  "primary" 
pleu^iHit^H  are  really  sec^ondary  in  the  full  sense  of  the  word,  l>ecause  the 
initicntH  Ijiirl  been  coughing,  losing  in  weight,  sweating,  etc.,  for  some 
time  before  the  appearance  of  the  pleural  symptoms.  But  in  the  vast 
majority  of  cases  of  pronoiincecl  ehnmic  phthisis  there  arc  to  lie  dis- 
cernc*d  symptiirns  and  signs  of  pleurisy  at  one  time  or  another*  i'ain  in 
the  chest  during  the  c^)urse  of  tuberculosis  is  almcKst  invariably  due 
tu  |>leurisy.  As  was  already  stated  (sec  p.  292),  the  huig  c^ontains  no 
sensory  ner\  es  »nd  r»nly  when  the  pleura  is  implicateti  will  the  patient 
hiivc  (min  in  the  chest, 

l>ry  jjleurisy  uf  this  ty|H?  may  l>e  localized  and  circumscribed  in  any 
part  of  the  chest,  and  may  l>e  bilateral.  Its  mt>st  c*ommon  loc*ation  is 
the  H\n'\[  but  the  base,  and  especially  the  diaphragmatic  pleura,  nrv 
afTci'ted  in  a  large  proportion  of  cases,  I'sually  the  fibrinous  exudate 
becomes  organized,  and  the  two  sheets  of  the  pleura  are  glueii  together 
by  adhesions.  Often  hirge,  thick  strands  of  adhesions  are  seen  nient- 
getiographically,  or  at  the  necropsy,  rurming  from  the  diaphragmatic 
pleura  into  tbed**  u?  iKig.  2,  Plate  XX).     Over tlic  a|H*x  the 

adhesirt"  gr  h  thick  fibrous  shell  around  the 

(lis  *avations»  tlie  thicks  adherent 
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pleura  iiiiiy  be  the  only  structure  left  iiLStead  of  the  upfier  h)l>t*  of  the 
lung. 

Symptoms  of  dry  pleuri8\'  may  be  encountered  during  the  course  t)f 
,  phthisis  in  any  of  its  staj?es.     The  pain  in  the  chest  ts  fett  in  the  nei^h- 
'  borhoud  of  the  affected  pleora,  or  may  be  referred  (sec  p.  4s;|)  aiul  then 
it  is  felt  over  the  shoulder,  the  alidominal  walls,  etc.     During  the  course 
of  phthisis  pains  in  the  shoulder^  which  may  become  severe  and  intract- 
able* should  not  he  pronounced  **  rheumatic,"  but  a  careful  search 
pSbtadd  l)e  made  for  physical  si^^is  of  diaphraj^matie  pleurisy,     Siuii- 
larly,  pain  in  the  abdomen  should  not  be  attributed  to  gastric  ulcer, 
appcudicitis,  cholelithiasis,  etc,  but  a  search  shtjuld  lie  made  for  signs 
of  diaphragmatic  pleurisy.     In  many  cases  a  friction  sound  uuiy  be 
heard  tner  the  affected  part  of  the  pleura,  but  in  others  the  attventitious 
sounds  emanating  from  the  parenchymatous  lesions  obscure  it  and 
render  it  doubtful- 
Symptoms.— Fhthisieal  patients  have  no  pains  so  long  as  the  pleura 
is  not  implicated.     When  they  get  pain  in  the  chest,  they  are  apt  to 
attribute  it  to  a  *'cold,'*     After  a  chill,  or  any  exposure,  they  may  feel 
a  sharj),   at  times  a  lancinating,   pain  in  the  chest,   aggravated   by 
cough  or  tieep  breathing.     The  temperature,  if  normal  before,  becoioes 
elevated  to  U)l^  F,  or  102°  F.     Dyspnea  may  be  distressing  owing  to 
the  pain  during  respiratory  efforts. 

Inspection  iruiy  be  of  little  value  in  most  cases,  because  the  phthi- 
sical chest  ul  read  \*  shows  lack  or  impairment  of  mobility  owing  to  the 
|iarencli\'matous  tuberculous  process;  the  same  is  true  of  percussion. 
Auscultation  reveals  a  friction  sound  over  the  affected  area,  while  the 
breath  stauiils  arc  usually  feeble.  This  friction  sound  is,  at  times,  diffi- 
cult to  differentiate  fn»ni  adventitious  sounds  of  intrapuhnonary  origin. 
It  is,  h()wever.  sufficient  to  bear  in  mind  the  following  points:  Itjtra- 
pulmoimry  rales  are  usually  audible  as  occurring  rluriug  the  inspiratory 
phase  of  respiration,  or  during  the  seconri  half  of  inspiration,  while 
frictious  are  heard  (hiring  both  ]>hases,  inspiration  and  expiration. 
Friction  sounds  are  audible  as  if  coming  from  a  point  near  the  liell  of 
the  stethoscojie,  while  intrapuhnonary  rales  appear  more  distant, 
Cough  will  inHuence  the  <4iaracter  {>f  intrapuhnonary  rales,  usually 
accentuating,  rarely  abolishing  them,  while  frictions  remain  the  same 
even  after  intense  respiratory  efforts  by  crnigh.  At  times  friction 
sounds  will  l>econie  somewhat  less  audible  after  several  <leep  inspira- 
tions, but  they  never  thus  disapj>ear.  Pressure  of  the  liell  of  the 
stethtjscope  against  the  chest  wall  may  intensify  a  friction  sound, 
while  rales  remain  unaffected.  A  friction  fremitus  is  occasionally 
felt;  but  Hot  as  frrf[nent  as  some  books  would  inilicate.  A  somewhat 
similar  sensation  ma}'  be  felt  in  some  cases  with  dry  intrapuhniuiary 
sounds* 

These  signs  arc  more  or  less  easily  made  out  when  the  pleural  lesion 
is  located  in  the  hitcral  asjiects  of  the  chest,  esijecially  over  the  lower 
lobes  of  the  lungs  and  anteriorly.     But  when  the  process  affects  tlie 
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pleura  over  tlie  n]}t\  of  ttie  Itiii^,  <ivlt  the  (liapiirn^iii,  of  the  nirdi- 
astiiiiiiii.  it  may  \iv  ^tifiinilt  to  ItMnilize  the  pleiinil  lesion.  Over  tlie 
afjex,  friction  sounds  may  be  easily  mistaken  for  srnull,  inoist  rales,  or 
iTepitntioiK  and  some  authors  have  l)eeu  inrliuecl  in  attriljute  most  of 
the  a}>uve-nieHtioue<l  souiifis,  when  lieanl  over  tlie  apex,  to  frietiou 
sounds,  allcj^iii^'  that  ioeipieiit  f>lithisis  is  always  aeeompmiietl  h\ 
pleurisy,  and  the  sounds  are  due  to  f rietitms  (see  p.  rl4tV).  1  )eep  l)reath- 
ing,  however,  will  aecentuate  intrapulmonary  sounds,  while  frietions 
are  not  thus  itiRueneed.  Feeble  breath  sounds  speak  in  favor  of  pleu- 
risy»  espeeially  when  the  pleura  is  thick.  (  Tepitatiou  is  almost  invari- 
uhly  aceooipauied  by  broiieliovesicular  or  hrouehial  breathing.  With 
feeble  breath  sounds  large,  moist,  consonatiug  rales  are  invariably  of 
intrapulmonary  origin, 

Plt'urnl  Adhemnut.—lhy  pleurisy  in  pronounced  phthisical  subjects 
has  an  inifwrtant  influence  on  the  course  of  the  uorlerlying  disease  of  the 
puhnonary  parenchyma.  In  addition  to  the  painful  suffering  it  inflicts 
it  is  liat)le  to  terminate  in  an  effusion.  But  this  is  exceptional  In 
most  cases  adhesions  result.  Very  often,  by  limiting  the  motitm  of  the 
a  fleeted  parenchyma,  as  well  as  through  some  as  yet  nf»t  unrlerstorMl 
biochemical  and  immunological  processes,  these  exudates  and  adhe- 
sions irapede  the  progress  of  the  tuberculous  lesion  in  the  lung,  retard 
the  prcFgress  of  the  tlisease,  and  imijrove  the  prognosis  in  general. 

In  mt»st  eases  the  adhesions  are  limiteil  tii  the  area  of  the  j>leura 
tmmefliateiy  f*verlying  the  diseasefl  part  of  the  parenchyma  of  the  lung. 
The  diagnosis  may  be  made  by  paying  attentioTi  to  the  following  fM)ints: 
On  inspection  the  affected  area  of  the  chest  is  seen  to  move  but  slightly 
during  respiration;  the  moticni  may  be  restricted,  or  there  may  be 
higging  over  a  limite*!  part  of  the  chest  wall.  Instead  of  exi>anding 
ilnring  inspiration,  the  intercostal  spaces  will  be  seen  to  retract  iluring 
each  tilling  of  the  chest.  These  inspiratory  retractions  are  of  inuiiense 
diagnostic  importance,  but  they  are  not  infallible.  They  may  be  seen 
in  cases  without  adhesions— when  there  is  airless  lung  tissue  with  a 
thick  visceral  pleura,  and  this  is  not  rare  in  chronic  plithisis.  Wry 
frequently  enlarged  venules  may  lje  seen  on  the  chest  walb  indicating 
interference  with  the  circulation  by  com^jression  of  the  venous  How  at 
the  affect  eel  area,  Moreo\Tr,  owing  to  the  retraction  of  the  upper  part 
of  the  pleura  and  lung  in  apical  adhesions,  the  supra-  and  infraclavicular 
fossie  are  deeply  excavated.  When  the  basal  pleura  is  adlierent,  the 
lower  part  of  the  chest  appears  smaller  and  expands  to  a  lesser  degree 
than  the  opposite  side.  Percussion  elicits  an  impaired  note,  frequently 
with  a  t\inpanitic  overtone,  especially  when  the  apical  pleura  is 
affected.  Over  the  t>ase  the  note  may  be  flat  and,  because  the  vocal 
fremitus  is  absent  or  defective,  fluid  is  thought  of.  Friction  rales  are 
at  times  heard  over  the  apex;  feeble  breath  sounds  are  the  rule.  Loud, 
consonatiug  rales  and  clicks  of  intrapulraonary  origin  may  be  so  pro- 
nounced as  to  overshadow  all  other  sounds.  It  is  these  adhesions 
over  the  apical  pleura  that  interfere  with  the  sueeess  of  therajjeutic 
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pneuiiiothorax  in  iiiaiiy  cases*  They  form  a  thick,  imyichiing  ijhell 
iiroiiiid  the  (Iisease<l  apex  of  the  lun^»  and  flo  not  fjcrmit  it  U>  t^ollapse, 
or  to  lie  compressed  Uy  the  air  whieti  enters  the  pleural  ca\  ity  ( tjxenn^ 
the  h»wer,  iinaHccted  lof)es. 

When  the  i>leura  t>\'cr  tiie  lm\  er  fobe  is  airected  hy  adliesitnis,  percus- 
sion may  %ield  a  norma L  or  e%'en  sli^htl.v  txinpanitie  note  when  it  is  not 
much  thickened.  The  breath  souiuls  are  almost  invariably  feeble  in 
the  lung  nnder  an  adherent  pleura,  and  tidal  percussion  shows  that  the 
aifetled  sitle  diK*s  n<it  exj>and  as  efficiently  as  the  opposite  side,  and  tluit 
the  iliaphragiu  also  does  not  move  properly.  Inspiratory  retractions, 
while  not  pathognomonic,  y^t  they  are  so  common  in  pleural  adhesions 
that  they  should  he  looked  for  in  every  suspici(*us  case.  However,  our 
experience  with  the  prrKlnction  of  therapeutic  pneumothorax  shows 
clearly  that  there  are  no  (iksolufeli^  rfllahle  .signji  of  pleural  adheMtms, 
Even  roeidgenographif  fails  mry  frequently.  In  cases  in  which  all  the 
signs  point  to  adhesions,  a  pneumothorax  may  be  induced  at  times  with 
ease;  while  in  others,  in  which  all  the  sij^ns  point  in  the  direction  of  a 
pleura  free  from  atihesions.  all  attempts  at  introducing  gas  fail  (see 
Chapter  XLI V).  It  seems  to  me  that  only  pleural  adhesions  with  thick 
pleura,  especially  a  thick  parietal  pleura,  may  lie  diagnose*!,  but  there 
may  be  strong  adhesions  without  ijercejftibly  thicketiing  the  pleura, 
and  it  is  in  these  cases  that  we  fail  frequently.  It  alstv  depends  ivn  which 
pleura  is  thick.  If  it  is  the  \isceral  pleura  most  frequently  the  one 
affected — we  may  find  signs  pointing  to  a^liiesions  which,  in  fact,  do 
not  exist.  When  the  parietal  pleura  is  thickened,  we  almost  invariably 
will  find  the  adhesi{»ns  by  the  usual  methods. 

Roentgenography  in  the  Diagnosis  of  PlBurisy  and  Adhesions.  —Small 
circumscribed  adhesions  of  the  {>lcura  arc  not  recognized  with  the 
a"-rays.  In  most  cases  with  thick,  adherent  pleura  over  the  tuberculous 
ai>ex  it  is  impossible  to  state  with  any  degree  of  posit iveness  whether 
the  pleura  is  thick  and  adherent  or  not,  because  ni  the  ahnormaL 
shadows  prcwiuced  by  the  i)arencli\inatous  lesion.  When  extensive 
and  massive,  a  thick  pleura  may  be  recrygnizable,  especially  when  the 
membrane  over  the  lower  lobes  is  aH'ected.  We  then  note  that  the 
convexity  of  diaphragm  is  no  more  a  smooth  line  sharj>ly  dennircating 
it  from  the  luminous  lung  tissue,  but  that  it  is  uneven  and  deformed, 
and  various  bands  of  connective  tissue  may  be  noted  projecting  into 
the  pulmonary  parenchyma.  The  costodiaphragmatic  sinus  and  the 
cardiohei)atic  angle  are  either  obtuse  or  completely  ol)titerated  (Fig,  1, 
Plate  XV!  K     The  motion  of  the  tiiaphragm  is  restricted  or  abolislied* 

In  oidercases,  with  nmre  extensive  adhesions,  the  condition  may  be 
recognized  at  first  glance  on  the  screen  or  plate.  The  ribs  in  the 
affected  side  form  a  very  acute  angle  descending  frtmi  the  spine,  the 
intercostal  spaces  are  narrower  than  those  on  the  opposite  side,  the 
lumintHjs  hmg  area  is  of  smaller  extent,  owing  to  pulmonary  retraction, 
than  on  the  opposite,  unaffected!  side.  The  mediastinum  is  ]mlled  to 
the  affected  side.     The  diaphragm  is  immobile  and  often  elevated. 
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Because  tjf  ('uiiipeustitory  emphysema,  the  Itimhifisity  of  tlie  lim^  in 
the  nnnffeet€'(l  sicle  is  mort'  jirMinnmced  than  wuiilil  he  experteil. 

In  many  cases  of  extensive  i>lciiral  thickening'  ami  a<lhesi<ins  of  ttie 
Icnver  part  nf  tlie  chest,  it  is  difficiik  tt*  tiitlecentiatc  this  conditiun  fronii 
fhtid  in  the  pleural  cavity,  as  1ms  heen  intimated  ahnve.  I'snally  thel 
*r-niys  clear  up  the  diagnosis.  In  flui<l  the  intercostal  s]>aces  are  wider, 
the  raediastimim  pushed  to  the  niiaH'eeted  side,  etc.  But  we  frequently 
meet  with  cases  in  which  it  is  very  difficult,  or  impossihlc,  to  decide  as 
tf»  what  we  are  dealin|/  with,  with  all  diai^iitistic  means  at  our  comman^l. 
Kvcn  exploratory  puncture,  when  it  turns  nut  negative,  may  not  clear 
uj>  the  diagnosis.  At  times  it  h  difficult  to  decide  whether  dulness  and 
the  shadow  on  tlie  plate  found  in  the  lower  part  of  the  chest  are  ilne  tt» 
a  thick  pleura  or  tt*  a  parenchymatous  lesion.  As  a  rule,  when  the 
percussion  mjte  is  dull  or  flat,  and  the  x-rays  do  nt>t  show  a  decj)  shadow, 
the  lesion  is  prohal>ly  pleural;  conversely,  when  the  percussion  note  is 
but  slightly  impaired,  or  has  a  tympanitic  overtone,  we  are.  in  all 
prcjhahility,  flealing  with  a  parenehymattms  lesion.  But  even  to  this 
there  are  marjy  exceptions. 

A  thickene<l  interlohar  pleura  cannot  be  diagntised  except  with  the 
aid  of  roentgenoscopy.  But  it  may  also  he  missed  in  the  roei:tgen«»- 
gram,  unless  the  tube  is  placed  high,  cm  a  level  with  the  patient's 
head  so  that  the  rays  pass  thnnigh  the  chest  at  an  ohlit|ue  angle,  from, 
above  ih»wnward  through  the  whole  width  of  the  thickened  interlolmr* 
septum,  thus  casting  a  shadow  of  its  widest  and  thickest  surface. 
This  is  best  accomplished  by  [placing  the  tube  on  a  level  with  the 
patient's  head  when  viewing  the  chest  anterif>rly,  ami  on  a  level 
with  the  sacrum  when  viewing  the  patient  at  his  postentjr  aspect. 
Its  a]>peHrance  can  be  seen  on  Fig.  1,  Plate  XX. 

At  times  w^e  meet  with  interlobar  etfusions  which  may  l,c  easily 
recogni'/ed  by  their  physical  signs — a  transverse  band  of  dniness  run- 
uingacnKss  the  chest  along  the  second  and  third  interspace,  while  above 
and  below  the  resonance  is  clear.  This,  in  additi(tn  to  bronchial 
and,  more  (*ommonly,  feeble  or  absent  breath  sounds,  and  wliispereil 
pcetorilfKpiy,  should  excite  suspicion  of  an  interlcjbar  etl'usion  when 
there  are  also  symptoms  of  plc^urisy,  such  as  |>ain  in  the  chest,  fever, 
cough,  etc.  But  after  all  the  ih'agnosis  is  maiie  positively  (nily  with 
the  aid  t*f  the  .r-rays.  lint  even  here  an  intratlioracit*  neoplasm  is  at 
times  mistaken  for  an  interlobar  elusion,  ami  r/Vr  wr.w. 

On  the  screen  or  the  plate  (Fig.  4,  Plate  XIX)  there  will  be  j^en  an 
oparjue  band  running  across  the  cht*st  below  the  se(*ond  and  above  tlie 
fourth  i»r  Irfth  ril)s.  The  Inug  is  divided  intit  three  regions:  The  upj>er 
is  more  fir  less  bright,  the  middle,  dark,  and  the  lower  again  bright. 
In  the  fiuorosc*vpe  this  sus|X'nded  shadow  may  be  set^n  moving  with  the 
respiratory  movements  of  the  chest,  while  a  neoplasm  is,  as  a  rule, 
imnioliile.  The  motion  of  the  diaphragm  is  practically  normal.  An 
intrathoracic  neo|>lasin  may  also  prrHince  such  a  picture  on  the  scr€*en, 
but  it  is  differentiated  from  an  interlobar  effusion  by  the  clinical  history 
of  the  case. 
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Pleural  Effusions  during  the  Course  of  Phthisis*  — In   most  cases 

the  im|>lii'ati(ni  nf  tlu'  pk'tini  in  tht^  tuberculous  [jrtJtTss  passes  away 

Cleaviu^  aclhesioiis  aiirl,  at  tiriR'S,  witlifHit  leaving  any  nlivinus  traces 

ibi'liiiHL     Sunt*  jiatients  thus  siiil'er   froui   remrreut   attarks  of  dry 

I  pleurisy,  so  loug  as  the  tuberculous  process  in  the  luu^  reiuains  active. 

lln  others,  effusions  occur.     This  may  be  observcfl  during  any  sta^e  of 

Ithe  disea,se.     When  occurrin^^  Ijcfore  the  recopiitiiai  of  the  huitj  k*sitin, 

Iwe  are  apt  to  consider  it  as  ''j>riuiary"  plenrisy,  hnt  carefid  inqniry 

[.into  the  past  history  of  the  patient  shows  the  falhicy  (jf  such  an  assunip- 

Ition  (see  p.  4.^9),     1  he  eflitsion  may  be  serous,  serof  briiitjus,  serosan- 

lineous,  or  purulent.     When  it  is  serous  the  flnid  can  hardly  be  dis- 

ftinguishe*!  from  that  fianid  in  noii-tuherculniis  cases.     As  will  lie  shown 

'later  on,  tubercle  bacilli  can  only  rarely  be  demonstrated  in  the  exndate, 

and  implantation  on  cultures,  as  well  as  inocnlatiim  experiments,  are 

loo  often  negative  to  be  i>f  real  diagnostic  value.     In  the  serosan^uine- 

oui>  exudates  the  chances  of  finding  tubercle  bacilli  are  greater  than  in 

purely  serous,  or  serofibrinous  Huid. 

Hemorrbagir  effmumjfiHX'ur  rnairdy  in  tuberculosis^  but  may  also  be 
encTiiintercfl  in  cancer  of  the  lungs  or  pleura,  in  traumatic  pleurisy  and 
in  pleurisy  affecting  persons  suffering  from  certain  cachectic  contiitions, 
notably  scurvy,  in  certain  exantheniatous  diseases,  as  hemorrhagic 
I  smallpox,  and,  ext  eptionally.  in  pers«ms  suffering  from  cirrhosis  ol  the 
liver,  aneurism  of  the  aorta,  and  even  chronic  nephritis. 

In  tuberculosis  of  the  pleura  the  blood  is  derived  from  the  rich  net- 
work of  hkjudvessels  which  are  at  times  seen  in  these  prrM  esses, 
esjiecially  w  here  lliere  is  a  false  mendvrane.  1  he  jihysical  si^ns  and  the 
symptoms  tjf  serosangui neons  pleurisy  are  not  fliflcrent  from  those 
found  in  cases  \\  ith  serous  effusions.  1 1  is  only  by  exploratiiry  puncture 
that  the  diagnosis  is  made.  But  we  must  guard  against  certain  sources 
of  error.  W Idle  performing  exploratory  puncture  with  a  thick  needle 
a  bloiKl vessel  may  be  injured  and  bloody  fluid  is  seen  in  the  barrel  of 
the  syringe,  th*aigh  within  the  pleiu"a  it  is  clearly  serous.  In  some  of 
these  cases  it  may  be  noted  that  the  Frst  part  of  the  fluix!  entering  the 
syringe  is  bknidy,  then  it  becomes  paler,  and  the  final  part  is  practically 
straw -colijred.  Rarely  the  reverse  is  ol>served:  The  first  portion  is 
serous,  wliile  at  the  end  it  becomes  sanguinefais,  evidently  be<  ause  the 
needle  tf niched  a  l>hM»dvessel.  Moreover,  after  one  exploratory  punc- 
ture, especially  after  tapping  the  chest,  when  serous  fluid  is  removed, 
a  second  puncture,  f>erf<frnied  some  time  later,  may  show  the  fluid 
sauguinetnis  even  when  there  is  no  malignant  disease  nor  tulHTcle  of 
the  pleura.  The  l>lond  is  then  distinctly  of  traumatic  origin.  These 
eases  are  responsible  for  the  nnmennis  instances  tjne  enctamters  in 
which  sanguineous  fluid  was  found  in  the  chest  and  no  symptoms  of 
tuberculosis  or  cancer  are  subsccpicntly  observed  to  follow.  In  my 
ex|>erience  sanguineous  fluid  is  mainly  ftamd  in  very  acute  cases  of 
pulmonary  tulxTculosis,  and  only  exceptionally  in  ciironic  cases. 
We  have  thus,  in  most  eases  of  blooth'  fluid,  to  (liirerentiate  betw^een 
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cancer  and  tuhen^le.  Wlicii  due  to  riinli|,rnuTir\%  the  history  will  show  a 
slow  onset,  with  little  tjr  no  rise  in  tlie  temperature.  In  scune  eases 
there  may  l>e  foinul  a  relatively  lar^e  uuinluT  t*f  eiiarsely  granular 
eusinuplnle  cells  or  ( (jrpuscles  in  the  ai5]>irate<l  blofMly  Hnid.     In  tuhcr- 
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fusion  the  history 
process,  antl  there  is  marked  pyrexia,  excepting  in  the  rare  cases  of 
latent  effusions.  Microscopieai  examination  of  the  Huid  shows  a  high 
lymphocyte  count,  in  adtlition  to  the  ahuoflance  of  red  blood  corpnst^les. 
But.  as  was  already  stated ♦  the  cytology'  of  the  fluid  is  not  reliable 
diagnt^sticaliy. 

Hemorrhagic  effusion  occurring  during  the  course  of  phthisis  may 
remain  within  the  pleura  for  a  long  time.  I  have  seen  cases  in  which 
it  remained  for  longer  than  two  years.  In  rare  instances  tapping 
once  or  twice  will  free  the  pleural  cavity  of  the  Huid,  but  in  the  vast 
majority  the  exudate  rcaecumulates.  In  rare  cases  the  pressure  effects 
— dyspnea,  cyanosis,  edema  of  the  extremities,  etc. — are  instrumental 
in  bringing  about  a  fatal  issue;  in  others,  the  tuberculous  lesion  in  the 
lung,  or  some  other  complication  sooner  or  later  relieves  the  patient  of 
his  earthly  sutlerings. 

Ptinileni  vffti^mt^  are  comparatively  infrequent  during  the  course 
of  phthisis*  Whenever  they  occur  I  am  suspicious  that  a  latent 
pneumothorax  has  existed ;  and  pneuniotliorax  is  frequently  overlooke<L 
I  have  recently  i>aid  s|>ecial  attention  tn  this  point,  and  in  the  majority 
aj  ctijtf^  of  empyema  in  phtkincai  ftuhjfd^  I  have  been  able  to  discover 
roGfitgenogmphic  emffeace  of  an  air  ponvk  abfrve  the  level  of  the  fluid. 
Empyemata  are  thus  due  to  rupture  of  the  visceral  pleura  at  some  puint, 
be  the  hiss  of  continuity  ever  so  minute,  and  the  entry  of  air,  as  well 
as  secretions  from  the  <liseased  lung  into  the  pleural  cavity.  On 
the  other  hand,  it  is  possible  that  empyema  may  occur  in  phthisical 
individuals  without  rupture  of  the  pleura;  the  cases  in  which  the 
fHJs  is  practically  sterile  testify  to  this.  Similarly,  during  epidemics 
of  acute  respiratory  infections  tnbercnhnis  patients  are  often  allecteil 
and  empyema  at  times  follows.  I  have  seen  several  cases  i>f  encapsu- 
lated empyema  in  phthisical  sul>jects  following  intercurrent  inHuenza; 
t*ne  following  an  operation  on  the  tonsils.  The  etiological  agent  in 
these  cases  is  usually  one  of  the  various  strains  of  pneumococci  or 
strepti>co<Ti, 

Symptoms.— The  onset  of  pleuris\^  w4th  effusions  may  be  abrupt,  as 
in  primary  eases.  The  patient  has  been  getting  along  with  his  tuber- 
culosis quite  w^elb  or  has  been  improving,  wiien  he  is  seized  w^ith  pain  in 
the  chest,  dyspnea,  arul  cough.  In  other  cases  pains  in  the  chest  have 
been  rejieatedly  felt  by  the  patient,  and  recurrent  dry  pleurisy  has 
been  diagnosticated.  But  now  there  is  noted  an  incTease  in  the 
dyspnea,  wiiile  coincidentally  the  pain  in  the  chest  disapi^eared.  We 
also  meet  with  f>atients  who  give  no  history  of  any  extraordinary 
symptoms,  l>yt  an  examination  of  the  chest  reveals  an  effusion.  These 
Intent  pleurisies  are  not  very  rare  in  phthisical  subjects.     Fever  is  the 
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rule,  but  during  the  course  of  active  phthisis  ttiis  cannot  guide  uh 
heniuse  of  its  ahiiost  iiivuriii}))e  preseoce  in  these  patients.  lit  afehrite 
tiihenuhius  patients  tlierc  is  iuitcd  an  elevation  in  the  temperature 
witli  the  nrrival  of  fluid  in  tlie  ehest. 

The  eil'usion  in  the  pleural  eavity  is  easily  recH^qiizefi  In  the  ph\  sieal 
signs,  and  explurat*Fry  ]nnicture  which  liave  already  heen  detailed  al>uve 
(see  p.  490).  But  in  phthisical  patients  localized  effusions  are  very 
frequent,  because  old  adiiesions  limit  the  size  of  the  exudate.  In 
adihtion  to  the  interlobar  exudates  which  have  already  been  mentioned 
(see  p.  497)  there  may  be  localized  eifusions  in  any  part  of  the  pleural 
cavity,  most  comnionl\   in  the  pleura  lining  the  lower  lobes.     (See  'ji 

Fig,  1,  Plate  XIX,)     In  these  cases  exploratory  punctures  are  to  be  j 

made  with  circumspection.  The  site  of  the  exudate  should  be  clearly 
delimited  before  the  needle  is  inserted,  and  the  .r-rays  should  be  used 
freel^>. 

Serous  and  senjlil)riu*>us  exudates  are  a()t  to  remain  a  long  time  in  the 
chest  of  tuberculous  i>atients»  though  we  often  meet  with  cases  in  which 
the  fluid  is  absorbed  within  a  few  weeks.  Purulent  exudates,  on  the 
other  hanrb  remain  indefinitely,  though  I  have  seen  several  cases  in  | 

which  the  pus  broke  thr*mgh  a  bronchus  and  was  expectorate<b  the 
patient  improving.  But  it  is  to  be  emphasizeti  tliat  this  is  merely  a 
possi1)ilit\%     In  nmst  cases  the  fever  keeps  at  a  high  level,  is  often  * 

hectic,  characterized  by  frequent  chills,  severe  emaciation,  ainyliad  | 

degeneration  af  the  li\er,  spleen,  kidneys,  intestines,  etc.,  and  the  j 

patient  finally  succumbs  to  exhaustion.  ' 

The  tmset  of  [uirulent  effusions  in  tuberculous  subjects  nvdv  also  he  I 

very  insidious.  The  patient  has  felt  (juite  well,  but  itf  late  has  begun 
to  lose  grounil;  has  had  chills,  hectic  fever,  nightsweats,  dyspnea,  etc. 
In  some  patients  under  my  observation  the  fever  was  slight,  there  were  i 

no  pains  in  the  chest,  antl  the  cough  was  mild.  But  the\'  had  been 
hosing  in  weight  and  strength.  An  examination  uf  the  chest  reveals  the 
presence  of  an  eflusion  which,  Irecause  of  the  mihlness  of  tiie  general  ' 

symptom,  is  thought  to  he  senms.  But  an  exploratory  puncture 
shows  the  presence  of  pus  in  the  pleura.  CoiLsitlering  the  dill'erence 
in  the  prognosis  and  treatment  of  serous  as  compared  with  purulent 
effusions,  it  is  clear  that  in  every  case  the  nature  of  the  fluid  siu»uld 
he  ascertained  b\'  exph>rati*ry  puncture — the  only  way  in  which  we 
ma\*  inform  ourselves  as  to  the  character  of  a  j>leural  effusion.  In 
the  majoritv'  of  eases  of  emjiyema  careful  inquiry  elicits  a  history 
strongly'  suggestive  of  a  latent  pneumothorax.  In  these  cases  the 
eoiiditioD  is,  in  fact,  that  of  pyopneumothorax. 

PROGNOSIS  IN  TTTBEECULOUS  PLEtTBISY. 

As  is  well  known,  the  immediate  oiithMtk  in  tuhercidoiiji  plturijty  m 
rrry  hnght  in  nearlii  all  cywc*.  It  is  the  ultinnite  outlook  which  is  o( 
importance.     Tlie  problems  are:     Will  the  patient,  recovering  tnmi  an 
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attark  of  pleurisy,  sfKHier  or  later  devel^^p  active  piiliiiniiary  tulier- 
ciilosis?  If  he  tic»es,  will  the  tiilierctilutis  proeess  he  of  a  |)ru|:ressive  anil 
dangerous  t>'pe,  or  will  it  run  a  slow  U*nign  course?  The  seriousiiesr* 
of  these  prognostic  prohienis  is  rea!i/er!  by  ^vvry  physician  whenever 
he  has  a  case  of  pleurisy  im<ler  his  care.  The  entire  f nt iire  i ff  his  patient 
deitenils  on  this  ultimate  prognosis  of  pleurisy. 

Profirnosis  in  Primary  Pleurisy.  —  /^/  drtf  ph-urhy  ikr  immediate 
outhtifk  is  almo.'if  in&iriahly  good.  Wltlnu  a  few  days,  at  most  two 
wet^ks,  the  fever,  cough,  d\\s]>nea,  etc.,  ahate.  the  pain  diminishes  in 
intensity  and  finally  disappears,  and  the  patient  niay  he  considered  well 
In  many  cases  the  friction  sound  is  audible  in  the  chest  for  a  long  time; 
I  have  found  it  in  patients  many  months  after  an  acute  attack,  but 
usually  it  disappears  within  several  we^eks.  The  pains  in  the  chest 
at  times  remain  indefinitely;  they  are  apt  to  apjicar  during  sudden 
changes  in  the  weather,  but  are  usually  not  severe  enough  to  disable 
the  patient. 

In  rare  cases  of  dry  pleurisy  in  young  persons  strong  and  dense 
adhesions  of  the  pleural  sheets  are  fornic<l.  and  <leftinnities  of  the  chest 
may  result,  localized  retractions  of  the  chest  wall  may  be  noted,  dis- 
plat"ement  of  the  mediastinal  organs  may  i>ceur,  and  dysptiea  nuiy 
torture  the  ])atient,  especially  in  k^ft-sideri  inteHobar  pleurisy.  !n 
others,  with  basal  4lr\  p>leurisy,  the  diaphragm  remains  elevatetl  and 
more  or  less  innut^bilizefl,  and  some  local  f>ronehiet'tasis  remains  per- 
numently.  The  result  is  that  the  patient  keeps  on  coughing  and 
ex jiect orating  for  many  years,  perhaps  for  life.  The  prognosis  is  that 
of  bronchiectasis,  but  the  patient  is  likely  Ut  be  told  by  some  physicians 
that  he  is  tubercuhnis  with  a  basal  lesion.  Many  t4  tfiese  ]iatieiits  are 
sent  to  sanatoriunis  during  each  exacerbation  of  the  cough,  expectora- 
tion, etc.  In  others,  an  acute  attack  simulates  pneumonia.  Many 
state  that  they  had  had  several  attacks  of  '*  pneumonia,"  which,  in 
fact,  were  acute  exaterbatious  of  the  linmchiectasis. 

Dry  pleurisy  is  likely  tf>  rt*rur.  One  who  has  had  one  attack,  as  a 
rule,  suffers  fnjm  repeated  attacks  at  irregular  intervals.  In  these  eases 
the  pleura  remains  thickened,  the  mediastinum  displaced,  and  linm- 
chiectasis  develo|>s  in  any  part  of  the  lung,  mtjst  commonly  the  base. 
In  others,  the  patient  recovers  from  the  first  few  attacks,  but  finally 
develops  pulmonary  tuberculosis.  Rrrurrcftt  aitarLf  of  dry  plvurijfif 
are  therefore  to  be  ron.*tidered  tut  a  -?wrr  .^Itjn  af  luhvreuhms,  and  treated 
iut  .filch.     Especially  is  this  true  of  apical  pleurisy. 

Pro^osis  in  Pleurisy  with  Effusion.  A  ]>lenral  effusion  is  usually 
preceded  by  an  attack  ot  "dry"  pleurisy.  In  fact,  in  all  cases  of  dry 
pleurisy  our  immediate  prognosis  is  to  be  gnardcfl;  we  should  wait 
staue  flays,  watchful  for  tlje  appearance  of  Huiil.  When  an  exuflate  in 
the  pleura  is  made  out,  the  prognosis  is  not  markedly  aggravated. 
Death  of  a  ixjtient  with  a  pleural  effusiofi  /.^  extremeh^  rare,  es|H*cial!\' 
now  when,  by  tapping,  we  can  avoid  accidents  and  menacing  symptoms 
due  to  overfilling  of  the  pleura  by  the  fluid. 
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Usually  small  tir  nioderate-sized  effusions  are  absorbed  within  a  few 
weeks  and  the  pjitient  recovers*  In  many  cases,  fully  four-fifths,  the 
disappearnnce  of  the  Huid  leaves  the  patient  in  exfeHent  condition;  he 
soon  regains  his  lost  weight  and  strength,  and  an  examination  of  Ins 
ehest  several  months  later  nniy  not  show  any  traces  of  the  disease  wlnt  h 
he  passed  through.  In  a  large  pr*)portiou  of  eases  pleural  thickening 
and  adhesions  remain.  In  some,  hronehiectatie  conditions  remain 
indefinitely »  nianifesting  themselves  hy  periodical  attacks  of  fever, 
cough,  and  expectoration,  which  may  be  influenced  by  the  posture  uf 
the  patient.  In  still  others,  the  adhesions  and  sclerosis  are  instrumental 
in  pn^lncing  displacement  of  the  heart,  ami  dyspnea  is  a  permanent 
feature  which  keeps  them  troubled  for  life. 

But  the  fluid  may  not  be  absorlietl  so  s(K>n,  It  may  reniain  in  the 
ehest  for  many  months.  I  have  seen  eases  in  which  the  fluid  was  not 
absorbed  for  over  two  years;  to  remain  within  the  pleural  c^avity 
for  tw^o  or  three  months  is  a  common  observati*m.  In  the^c*  cases 
tapping  is  of  tittle  or  no  avail;  within  a  few  days  the  fluid  reaceumu- 
lates  and  the  symptoms  of  intrathoracic  pressure  reappear.  As  a  rule, 
w^hen  the  fluid  has  been  in  the  ehest  for  a  long  time  the  fever  abates; 
rarely  we  find  a  chest  full  of  fluid  in  a  patient  with  a  normal  tenip>era- 
ture.  He  oidy  coughs,  and  is  more  or  less  shf^rt-winded.  In  some  of 
these  the  tapping  may  result  in  a  return  of  the  fever,  cough,  etc.,  to 
be  ameliorated,  or  disappear  wlien  the  exudate  reaccunmlates. 

Of  course,  when  a  serofibrinous  exudate  becomes  purulent  from  any 
cause,  which  happens  but  rarely,  the  progjiosis  is  much  aggravated.  If 
the  patient  has  an  active  tuberculous  lesion  in  the  lung,  the  progin>sis 
is  Aery  grave  indeed.     Recovery  is  t^xceptitmal. 

1  have  seen  one  ease  in  which  a  serofibritunis  efl'usion  Imjke  through 
►  bronchus,  ov€Tfilled  the  lung,  ami  nearly  sufl'oeated  the  imtient.  It 
"is  notewf^rthy  that  no  infection  of  the  pleura  took  |)lace.  The  patient 
rec(»vered  after  expectorating  the  fluid  from  his  chest. 

At  times  we  observe  that  tuberculous  pleurisy  with  eiTusion  spreads 
to  other  serous  membranes — the  pericardium,  the  peritoneum,  and 
finally  to  the  meninges.  Some  autlujrs  hold  that  many  eases  of  pttli^- 
8€r(mth  are  of  tuberculous  origin.  A  {^omparativety  large  proportion 
of  patients  show,  as  one  of  the  terminal  phenomena,  symptoms  and 
signs  of  tubereiilous  peritonitis  with  ascites;  meningitis  also  occurs  in 
rare  instances.  In  a  recent  study  of  this  subject,  P.  Ameuille^  has 
suggested  that  in  such  cases  the  infective  agent  may  be  a  strain  ot 
tubercle  bacilli  which  Inis  special  aflKnity  for  serous  membranes.  Hut 
this  requires  further  procrf. 

There  remains  xet  to  be  mentioned  that  in  very  rare  instances  sudden 
death  terminates  a  case  of  pleural  efl'usion.  The  patient,  withtjut  any 
preraoiiitorv'  sn  mptoms,  percei\  es  agonizing  j)ain  in  the  pectoral  regiojj, 
severe  dyspnea,  becomes  eyanosed,  and  dies.     The  causes  which  have 

*  ^nu  de  m6d.,  11U7.  4,  55. 
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been  eonsidered  as  nperative  in  these  ea.ses  are:  Kinking  f>f  the  vena 
cava  in  left-siderl  efTusions;  pressure  on  the  right  auricle  in  right-siderl 
effusions;  embolism  ui  the  puhiionary  veins,  or  the  brain,  the  result 
irf  thrombosis  in  the  pulmonary  vessels.  But  in  scmie  eases  none  of 
these,  and  other  suggested  faettirs,  explained  the  surlden  death.  In 
extremely  rare  iiistaotes  tai>ping,  or  even  simple  exploratory  puncture, 
is  folhrtved  \\y  sudden  death. 

Are  All  Pleurisies  Tuberculous?  -I'he  most  important  prognostic 
]>rol>lem  in  these  cases  is  whether  the  patient,  after  reco\  ering  from  his 
pleurisy,  will  develop  pulm^mary  tuberculosis,  and  if  so,  what  elTect 
will  the  pleural  lesion  have  on  the  immediate  and  ultimate  outlook  for 
recovery.     KxpM^rience  has  taught  that  a  large  j)ropr>rtion  of  patientsj 
with  pleurisy  ultimately  develop  phthisis.     But  we  also  know  mau^ 
who  have  remained  alive  and  well  for  many  years,  f*r  for  natural  lifeJ 
For  these  reasons  physicians  warn  their  patients  with  pleurisy  that 
it  is  not  enough  to  treat  the  primary  disease,  but  that  it  is  abstilutely 
imperative   to   take   into   consideration   their   chances   of  HefHimingg 
phtliisical.     I  know  of  many  persons  suffering  because  this  jM>ssibilitji 
has  been  impartt^d  to  them  by  their  physicians;  they  feel  as  if  the  sword 
of  Ilamocles  is  hanging  over  their  heads. 

It  is  thereft»re  important  to  lie  able  to  single  out  the  patients  who  are 
likely  to  become  tuberculous  yltimately,  and  those  who  are  not.  This 
we  are  not  able  to  do  in  every  instance,  but  there  are  iuflications  which 
clearly  show  us  the  way  in  a  large  proportion  of  cases.  The  tuberculous 
nature  of  pleurisy  may  he  deternVined  by  the  folliming  (*onsiderati<»ns: 

L  Tubercle  bacilli  may  be  fouTjd  in  the  exudate  removed  with  an 
aspirating  syringe,  (*r  l»y  tapping, 

2-  The  symj)toms  presented  by  the  patient  during  the  jileural 
disease,  as  well  as  soon  after  recovery. 

Tubercle  Bacilli  in  the  Pleural  Exudate. -Tubercle  bacilli  are  only 
rarely   demonstrated   microscoi>ically   in   |)leural   exudates,     Kven   inl 
cases  of  acti\'e  and  progressive  phthisis,  the  fluid  is  at  times  sterile  J 
and  in  many  cases  in  which  micnxirganisnis  are  found,  they  are  usuallyl 
the  germs  of  pneumo<*oeri,  staphylococci,  streptcR'ocei.  etc.     Thufli| 
Khrlich  found  tubercle  bacilli  in  pleural  exudates  only  in   2  out 
22  cases;  Longa  and  Peosunti,  in  I  out  of  22;  Jakowski  in  1  out  of  Ii2f^ 
Per  net  t  in  ♦-?  out  of  2(1;  Thue,  in  1   out  of  !K1;  Wel)er,  in  1  out  of  21?; 
Landouzy  and  Query  at  found   them  only  once  in   their   extensive 
experience.     Netter/  collating  these*  figures,  shows  that  in  a  total 
415  cases  of  serofibrinous  pleurisy  he  found  an  average  i>r  2  jkt  cent  in 
whicli  tubercle  Imrilli  could  l>e  denj  oust  rated  in  the  exudate  micni- 
sc*opicnlly.     In  my  own  cases  it  is  extremely  rare  ttJ  find  them. 

Hut  it  ap]>ears  that  the  negative  outcome  of  micrr»s{»i>pif/  exarnina- 
titni  of  the  exufhite  df»es  not  exclude  the  possibility  of  tuberculosis  as  a 
cause  of  the  pleurisy.     The  fact  that  in  cases  with  pronounced  and 


Th^»  dc  Paria.  1883:  BuiL  »oc,  de  iji6d.  dus  h^ii..  l^yi,  p.  176. 
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advancefl  ttibereulous  lesions  in  the  lungs  fh>  bacilli  are  found  in  the 
flnid,  shows  that  there  are  some  fat-tors  whk-h  either  destroy  the  bacilli 
within  the  Hnid.  or  interfere  with  their  staining  proclivities.  Even 
though  it  has  been  my  impression  that  many  pleural  elfnsiims  cumpli- 
eating  pulmonary  tuberculosis  are  eaased  by  jnogenie  micrmirganisms. 
or  pm*umo€occi,  as  is  attested  during  epidemics  occurring  in  hospitals 
for  consumptives,  as  for  instance  infliienza,  yet  a  larger  prof)r>rtion 
than  2  per  cent  is  uuciiiubtedly  due  ]>riinarily  to  tubercle  bacilli. 

Attempts  at  culturing  the  fluid  on  proper  media  have  also  failed  to 
show  the  presence  of  tubercle  bacilli  in  the  majority  of  specimens 
examined.  Similar  unsatisfactory  results  have  been  obtained  by 
iooeulation  experiments;  only  in  to  20  per  cent  of  the  pleural  exudates 
inoculated  into  animals  Iiave  proved  ]>ositive,  as  can  be  seen  from 
the  extensive  statistics  gathered  by  Chantemesse  and  rourcoux.^ 
With  improved  methods,  the  |)rop<irtion  of  positive  results  has  not 
het^n  materially  increased.  It  has  ruimely  been  ftnnid  that  when  a  large 
cjuantity  of  the  aspirate*!  exudate  is  injected  into  a  guinea-pig,  it  is 
more  likely  that  the  animal  should  Ijecome  tuberculous  than  when  a 
small  quantity  is  injected.  But  even  wnth  the  injection  of  *^0  c*c  of 
the  fluid,  or  its  centrifuged  sediment,  the  results  more  often  turn  out 
negative  than  positive. 

Only  recently  we  ha^'e  Ix^en  gleaning  some  light  on  this  intensely 
interesting,  and  also  very  practic*ab  problem.  In  experimental  tuber- 
culous pleurisy  with  effusion,  tubercle  bacilli  are  only  rarely  dis- 
covered. Hohert  (\  Paterson-  fttund  that  about  two  hours  after 
inoc^utating  the  i>leura  of  a  guinea-pig  ver\'  few;  or  no  bacilM,  cither 
phagocyted  or  free,  could  be  discovered  in  the  effusion.  He  found, 
however,  that  these  same  effusions  were  virulent  bir.  autl  actually 
infected,  normal  guinea-pigs  in  every  case  when  inoculated  subcuta- 
neously.  The  prtthlem  tiien  arises:  What  becomes  of  the  baccilli  in  the 
effusion?  It  seems  that  in  r>ther  serous  mcnd>ranes  the  bacilli  also 
disappear.  Thus,  it  is  very  rare  that  tubercle  baciih  are  found  in  the 
ascitic*  fluid  in  peritoneal  tuberculosis,  and  in  cerebrospinal  fluid  in 
tnliereulous  meningitis,  Rist,  Roland,  and  Kindherg^  fmjnd  most  <if 
their  peritoneal  inoculation  experiments  turned  out  negative,  while 
Manwariug  and  Bronfenbrenner*  observed  that  the  bacilli  disappeared 
from  the  peritoneal  exudates  in  sensitized  animals.  The  exutlate  of 
serotis  membranes  is  thus  apparently  bactericidal. 

It  has  also  been  suggested  that  the  bacilli  are  too  few  in  number  to 
be  found  with  ease  in  the  Huid  microscc*picaliy;  that  thr»se  wliich  are 
present  are  enmeshed  in  flakes  of  filjrin.  For  this  reason,  large  quanti- 
ties of  the  fluid,  or  better  of  the  centrifuged  sediment,  may  prcwluce 
infection  after  inoculation,  while  small  cpiantities  fail. 


'  Lea  pk'Urei^irti  tulK^rrultUHt's,  Paris,  1913,  p.  12. 

»  AiiK  Rev.  Tu»Mrr..  I«,n7,  1,  .^5:i. 

»  Ann.  de  in6(l,  lUH,  1,  312,  375, 
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Hut  lifter  all,  it  seems  that  sennts  siirfnct^s,  excepting?  that  uf  the 
iiieiiiji^es,  rcjH't  very  favorably  to  iiifertiuns,  ijartirularlx'  witli  tiiberile 
hacilli.  Thus,  tuherculous  joitits  show  strong  teu<lciicies  to  heal;  so 
does  tlie  peritoneuuK  Tho  sauie  is  true  of  the  pleura.  Most  tuher- 
eulous  infections  of  that  senms  ujeuibrane  lea<l  but  to  dry  pleurisy, 
or  to  siualh  iusignifieaiit  eH'iisicMts  whieli  are  sjjontaueoiisly  and  often 
i|iiiek!y  al>sorbed,  K\  en  in  **ases  in  whieli  the  entire  pleura  is  iuvnh  eil 
in  tlie  prf»eess.  the  prognosis  is  gcHMl  in  nearly  all  eases,  as  was  a  I  nearly 
sliown  (see  p.  'lOS).  lAir  this  reasun  some  authors  haM*  lu'en  iurliiieil 
to  attribute  all  the  so*ealled  priiuary  pleurisies  to  ao  attenuateil  strain 
of  tuhen*le  bacilli.  It  is,  however,  the  opinion  of  other  writers,  notably 
Kouiger,  that  the  attenuation  in  the  virulen<'e  is  due  to  the  aetiou  xA 
the  exudate  pro^hned  by  the  reaeting  pleura.  Whether  this  is  due 
espetialiy  to  active  antigens  (ir  antibodies,  i^r  Uy  the  very  strong 
eapaeity  of  the  j>leura  to  absorl>  fi»reigu  inateriab  eanuot  he  statcni 
with  any  degree  of  exactitude  at  prei^nt.  This  is  a  point  which 
deserves  further  careful  investigation. 

On  the  whole,  it  may  be  stated  that  irresfjective  of  the  cause,  absniee 
of  fnherric  haelltl  J  mm  plenrnl  ej-wlafe^t,  a.^  indicakd  hy  mirr(tj<citpic 
examinaikm  or  hnjculaiiwi  fjcperimenls,  h^/  wo  maoh^  shoivif  that  the 
kjtimi  in  the  pleura  is  of  a  mm-tuhercuhm  chamder.  This  is  of  iramense 
clinical  imiwirtarice  for  ol>vious  reasons. 

CUnical  Facts  about  the  Tuberculous  Origin  of  Pleurisy.  —  For  more 
than  a  century  physicians  have  suspected  that  mtjst  of  the  inHam- 
matory  processes  in  the  pleura,  when  not  due  to  another  obvious  cause. 
such  as  an  intrathiinieie  ueoj>liLsm,  or  to  cardiac  or  renal  disease,  are 
of  tuberculous  origin.  Stoll,  in  the  latter  half  of  the  eighteenth  century, 
already  consideretl  latent  jileurisx  as  tul>erculous,  Bayle  said  that 
"  p!euris\*  is  really  not  a  cause,  but  an  effect  of  tuberenlosis,"  Laennec 
was  very  emphatic  when  referring  to  the  tuberculous  nature  i>f  pleurisy. 
*'  It  is  absuril,"  he  saitl,  "  to  believe  that  tuberculosis  may  terminate  in 
[Jeurisy;  tlie  facts  of  iJatlnJogical  anatomy  show  that  in  the  vast 
majority  (»f  cases  tnbercul4>sis  may  be  latent  for  a  certain  time  and 
cause  no  deviation  from  normal  health,  while  in  other  eases  pleurisy 
is  but  the  first  manifestation,  often  really  the  effect,  of  the  presence  of 
tubercle  which  existed  within  the  tiody  for  some  time/' 

Modern  clinicians  are  inclined  to  the  same  view.  In  this  country 
the  lirst  to  cfJlect  a  series  of  eases  which  were  under  observatiim 
for  a  long  period  of  time  was  Vincent  Y*  Bowditch'  of  BovSton,  who  foumi 
that  out  nf  l>n  cases  of  acute  pleurisy  which  liad  been  observetl  b\' his 
father  and  followed  up  by  himself  between  IS41>  au<l  JS79,  32  <hed  of, 
or  had,  phthisis.  (Seorge  (f.  Sears^  eollet*ted  the  following  figures  from 
the  literature:  Of  451  cases  of  pleurisy,  17*3,  or  about  H9  per  i'ent, 
subsi-queutly  developed  phthisis  or  other  well-marked   tubereukms 


»  Tr.  Am.  riiniatol,  As»n..  1880,  ft,  L 
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affections.  Barr^  found  that  out  of  57  cases  of  pleurisy  between  1880 
and  1884,  21  had  already  died  of  some  form  of  tuberculosis,  mainly 
pulmonary  phthisis,  at  the  time  his  report  was  made  (1890).  Couston 
and  DubruU,*  from  army  experience,  say  that  all  soldiers  who  have 
suffered  from  pleurisy  are  no  longer  fit  for  military  duty,  and  that  a 
majority  die  later  from  tuberculosis.  William  Osier'  reports  that 
among  86  cases  in  his  wards  in  which  the  after-histories  were  studied 
by  Dr.  Hamman,  34.8  per  cent  became  tuberculous  and  died.  In  his 
Shattuck  lecture*  he  reports  that  he  had  carefully  analyzed  the  post- 
mortem records  of  his  ward  cases  in  which  pleurisy — fibrinous,  sero- 
fibrinous, hemorrhagic,  or  purulent — was  found  and  the  result  was 
that  32  were  definitely  tuberculous.  The  after-histories  of  130  cases  of 
primary  pleurisy  with  effusion  reported  by  Hedges*^  showed  that  at 
least  40  per  cent  died  from  or  had  tuberculosis  within  six  years. 

The  most  extensive  series  of  cases  carefully  analyzed  were  reported 
by  Allard  and  Koster.*  Allard  deals  with  200  cases  of  idiopathic 
pleurisy  treated  from  1881  to  1893,  their  subsequent  fate  having 
been  investigated  in  1900.  Koster  deals  with  371  cases  of  idiopathic 
pleurisy,  and  62  of  specific  pleurisy,  treated  from  1894  to  1908,  and 
reported  ia  1910.  They  also  made  an  analysis  of  2123  cases  of  pul- 
monary tuberculosis  as  to  the  frequency  of  pleurisy  in  their  past  history. 
The  two  series  were  compiled  along  the  same  lines,  but  independently 
of  each  other.  In  the  first  series,  representing  180  cases  of  serous  and 
20of  dry  pleurisy,  it  was  found  that  sixteen  to  twenty-eight  years  later 
87  patients  were  alive  and  well;  28  were  tuberculous,  61  had  died  of 
tuberculosis  and  24  had  died  from  other  causes.  In  the  second  series, 
representing  3ii4  cases  of  serous,  and  37  of  dry  pleurisy,  it  was  found 
tlmt  two  to  sixteen  years  later  164  were  alive  and  well,  118  were 
tuberculous,  62  had  died  of  tuberculosis,  and  27  had  died  from  other 
causes.  Taking  the  two  series  together,  the  writers  find  that  idio- 
pathic serous  pleurisy  is  followed  sooner  or  later  by  pulmonar^^  tuber- 
culosis in  47.7  per  cent  of  cases,  and  that  even  in  cases  of  idiopathic  dry 
pleurisy  the  percentage  is  as  high  as  42. 

It  has  also  been  found  that  a  rather  high  proportion  of  tuberculous 
patients  have  had  pleurisy  before  the  onset  of  their  pulmonary  disease. 
Thus  Allard  and  Koster  report  that  among  2123  cases  of  phthisis  650, 
or  30.6  per  cent,  gave  a  history  of  idiopathic  pleurisy.  E.  A.  Pierce^ 
analyzed  two  series  of  cases  dating  from  1905  until  the  time  of  his 
report.  In  the  first  series  of  1767  cases  of  pulmonary  tuberculosis,  614, 
or  35  per  cent,  gave  a  history  of  pleurisy.  In  the  second  series  of  518 
cases,  52  per  cent  gave  a  historx^  of  previous  pleurisy.     He  adds  that, 

»  British  Med.  Jour..  1890,  2,  1058. 
«  Gaz.  hc'hd.  de  mW..  1886.  23.  662. 
»  British  Med.  Jour.,  1904,  2,  999. 

*  Tr.  Massachusetts  Med.  Soc..  1893. 

»  St.  Bartholomew's  Hosp.  Rep.,  1900,  36,  83. 

•  Hygeia.  1911,  73,  1105. 

7  Northwest  Med.,  1918,  16,  79. 
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inrlurlin^  simple  adht\si*»iis  with  other  tnarkcfi  chaoses,  pleurisy  wa 
fouiHl  in  74,4  per  rent  «>f  215  cases. 

Statistics  like  the  iil>ove*  indiratiu^  that  frotii  :^0  to  4t)  per  cent  of 
patients  siilTerini^  from  plenrisy  syhsequently  develoj)  phthisis,  i>r  that 
from  ojje-thinl  to  niort^  than  *ine-half  the  tiibereuloys  patients  have 
hail  pleurisy  before  the  tmst^t  of  the  piilnionary  tnherculosis,  abound « 
in  medical  literature.  But  it  a()pears  that  nu\  all  clinicians  have  had 
the  same  experience;  many  reptjrt  that,  while  pleurisy  is  often  followed 
by  phthisis,  the  proportion  is  not  so  high  as  tlie  above  statistics  might 
lead  us  to  suppose.  Tims,  lihtkiston'  rejiorts  5:^  cases  whi{4i  had 
remained  well  for  several  years:  Austin  Flint  speaks  of  47  cases  with] 
but  l\  j)ossiblc  instancies  of  subsequent  tuberculosis.  Out  of  21  cases 
reported  by  J.  P.  Bramwell-  only  3  died  of  tuberculous  disease,  (_'ori- 
veaufF  ha<l  but  4  deaths  from  this  cause  out  of  27  causes.  1  of 
whom  he  had  followcfl  for  twenty-five  ye^ars  and  1  for  fifte<*u. 

That  the  menace  ot  phnirisy,  fKnvever  significiiut,  is  m»t  threatening 
everv  patient,  is  attested  by  the  experience  uf  f)hysi(ians  of  long  years 
in  practice;  they  all  have  many  patients  who  have  had  pfeuri.sy,  dry 
and  with  efliision.  and  remained  well  for  years.  To  be  sure,  in  hospital 
practice  we  ejicounter  patients  who  liave  t)ecojne  tulierculous  after 
pleurisy »  but  those  who  remain  well  flo  not  ccinie  intc*  hospitals.  It  is 
therefore  imi>ortant  to  bear  in  mind  that  while  a  large  j>rojK»rtion  of  cases 
of  pleurisy  isilue  tu  tuljercle,  not  all  cases  are,  an<l  not  e\  eryone  deveh>p3 
active  an<l  progressive  tulierculosis  sid>sequent  to  an  attack  of  pleurisy, . 
In  fact,  more  than  three-fiftfi^  the  ttttmher  of  pa  tint  t^  irith  plviirLstf  jxi^g 
ihnmgh  life  mthmi  developing  phthims,  as  the  statistics  cited  indicate. 
The  reasons  for  tliis  are  to  i>e  sciUght  for  in  the  folh>wing  facts:  (1) 
Many  cases  of  pleurisy  are  due  to  micnMJrganisms  tit  her  than  the 
tubercle  bacillus,  or  altogether  due  to  non-speeific  causes;  (2)  even 
when  due  to  the  tubercle  imcillus,  acti\'e  puhnonar\^  tubt^rculosis  dcies 
not  follow  in  all  cases,  and  when  it  does»  the  outlook  is  not  so  gloomy 
as  some  stati sticks  seem  ti»  show. 

Non-specific  Pleurisy.  Pleurisy  may  be  produced  cx|>eri mentally 
by  the  injection  of  irritants  into  the  pleural  <*a\ity,  esiK'cially  turiien- 
tine.  Injuries  to  the  chest  also  are  often  instrumental  in  pnwlucing 
pleurisy.  Fractured  ribs,  and  the  calluses  whic*h  are  prmlueed  while 
they  heab  are.  at  times,  resptjusibie  Utr  pleurisy  which  is  clinically 
recurring,  producing  symptoms  at  irregular  intervals,  n<^t  unlike  those  of 
dry  }>leurisy  due  to  other  causes.  These  may  l>e  considered  tiseptic 
pleurisies;  thuugh  the  ends  of  the  fractured  ribs,  r^r  the  c*allus,  may  act 
as  irritants  and  reduce  the  %itality  o(  the  }*leural  tissue,  thus  fav<mng 
the  locaiizatioji  (*f  bacteria  brought  tliere  hematogenousty.  Still  they 
camiot  l>e  considered  s]>eciiic.  Sinolarly,  pleurisy  is  very  eonnnon  in 
eases  of  cancer  of  the  thorucie  viscera,  and  in  certain  cases  of  cartliae 


»  Ciiiot«i(i  tnnn  Srar*. 

«  EcliiifiurKli  M(m1.  Jour..   188.9,  2,  t)OiK 

•  Jour.  d«*  mH^  de  Bottieaux*  1887  b.  17,  mu 


PROGNOSIS  IN  TUBERCUl 


Trisy 


515 


and  reoal  disease.  Though  they  are  not  of  an  iiiflaramatory  character. 
yet  the\'  produce  effusions. 

Animi^  the  pathogenic  microdrgaiiisms,  the  tulwrcle  baciHus  is  not 
alone  holding  the  evil  distinction  of  producing  pleurisy.  Thus,  the 
iiietapneumonic  pleurisies  are  very  couunoii,  and  th<ise  due  to  vari<>Uis 
strains  of  streptococci  and  staphylococci,  influenza  hacilH,  etc*,  which 
at  tunes  occur  in  epidernic^s,  i^aiuiot  be  ctinsidered  tuberculous-  I  have 
tieen  unrlcr  the  impression  that  the  last-nientioiied  pathogenic  agents 
are  quite  frecpiently  responsible  for  pleurisy  in  tuberculous  patients, 
occurring  as  it  dues  occasionally  almost  epidemically  in  hospitals  for 
consumptives.  On  the  other  hand,  considering  the  wide  distribution 
of  tul)ereulosis  in  mankind,  it  is  to  lie  exiiected  that  many  with  dorm  ant 
nr  latent  tuberculf>us  lesions  should  have  thetn  reactivated  during  or 
after  attacks  of  pleurisy  due  to  any  cause.  When  judging  statistics 
of  this  s<»rt,  this  factor  is  to  be  l>orne  in  mind. 

Factors  Influencing  the  Prognosis  m  Tuberculous  Pleurisy,— It  is 
a  nijtewcjrthy  fact,  not  appreciated  to  the  extent  it  deserves,  that  when 
pleurisv  is  followefl  by  tuberculosis,  the  outlook  for  the  patient  is  not 
grave,  as  a  rule.  Thus,  it  has  l>een  noted  for  many  years  that  pleurisy 
et implicating  active  tuberculosis  may  be  '* beneficial";  it  is  often 
observed  to  arrest  the  tuberculous  process  in  the  lung,  and  the  patient 
improves  temporarily,  or  even  recovers,  [jrovidcd,  nt  c<jurse,  that  only 
tubercle  bacilli  and  not  pytjgenic  organisms  are  responsible  for  the 
inflammation*  At  one  time  it  was  suggested  that  these  pleurisies  act 
l*eneficially  by  compressing  and  immobilizing  the  atfectetl  lung,  thus 
atfonling  it  rest  and  an  opportunity  for  the  lesion  to  cicatrize,  as 
we  aim  when  inducing  pneumothorax  for  therapeutic  ])urposes. 
But  further  observations  has  shown  that  the  mechanicai  hivtnr  is  by 
no  means  the  main  one.  It  has  lieen  noted  that  in  cases  in  which  the 
efTusion  is  slight  in  amount,  and  only  short  in  duration,  the  effect  cm 
the  lung  may  prove  very  salutary.  In  fact,  in  many  cases  of  dry 
pleurisy  ff»llowed  by,  or  comi>licating,  jjhthisis,  the  tulx^rculous  pnK-ess 
is  mild,  sluggish  in  its  progress,  and  shows  strong  tendencies  to  heal. 
Thus  Kfmiger*  found  among  49  eases  of  initial  pleurisy,  only  1  in  whom 
the  tuliercuious  process  pursued  a  progressive  course.  Am<jng  29 
cases  of  secondary  pleurisy  complicating  active  tuberculosis,  the  rlisease 
was  favorably  influenced  in  27  cases.  It  is  noteworthy  that  during 
the  course  of  initial  pleurisy,  observes  Koniger,  **o]>en*'  tuberculosis, 
with  tubercle  bacilli  in  the  sjnitum,  is  extremely  rare.  Among  78 
eases  he  cnulil  iin<i  only  1  of  this  t\pc.  tlaaigli  in  many,  extensive 
changes  in  tlie  hnigciaiid  be  nuidc  <nit,  and  they  exi>ectorated  consider- 
able sputum.  In  my  own  exj>erience  also  I  recall  but  few  cases  of 
primary  jjleurisy  in  which  tuberck^  bacilli  were  detected  in  the  sputum 
nncrt>sc*)i»ically.  Furthcrmtirc.  in  ]»aticnts  with  pnrgressive  and  ex- 
tensive tul>ereulous  lesions  in  the  I ungs^  with  excavations  which  liave 
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rapi(li\'  fornierl,  there  is  hut  rarely  tihserved  one  whu  ^ives  a  history 
ui  jjleiirisy  pret-etling  the  onset  of  phthisis.  Of  mtirse*  inatiy  adhesions 
ma\^  he  found  when  these  patients  eome  to  autopsy,  but,  as  a  rule,  the 
pleural  lesions  lia*l  not  manifested  themselves  hy  a  reaction  produr- 
ing  s|)edal  symptoms.  Acute  pro(fr(\ssirr  pkthhiji  foilnwiUf}  primartf 
plfuri,vf  h  extremfltf  rare,  exteptiog  in  acute  mihary  tuherculosis,  or  iii 
acute  pneumonie  phthisis  which,  in  rare  instancTs*  is  accompanied,  or 
masked,  by  a  pleural  effusion  (see  p,  505).  In  our  daily  practice  we 
meet  wnth  cases  of  chronic  tiiherculosis  manifesting  itself  mainly  by  a 
thick  pleura,  in  addition  to  the  infiltration  or  excavation  of  the  aj>ex, 
living  on  for  many  years,  Man\'  of  these  are  told  that  "one  lung  \^ 
completely  gtjue/*  yet  the>'  live  on,  and  may  even  be  fairly  active  at 
their  avocations,  despite  the  activity  of  the  tuberculous  process  in  the 
lungs  and  pleura.  Among  these  are  the  cases  with  dextriK-ardia,  siniN- 
trocardia,  immobility  of  the  cliaphragm,  etc.,  all  rhie  to  massiv<*  pleural 
adhesions,  in  whom  the  prognosi.s  as  regards  duration  of  life  is  much 
better  than  in  those  in  whom  the  pleura  shows  no  signs  of  having  been 
implicated  materially  in  the  tol>ercnlous  ]>roceas. 

The  reasons  for  the  salotary  influence  of  pleurisy  un  the  f)nlmonary 
tuberculous  process  arc  not  definitely  known.  Onlv  rarely  is  the 
mechanical  fac^tor  instrumental  because,  as  was  stated  alK)ve,  dry 
pleurisy,  as  well  as  small  effusifms,  often  act  in  the  same  manner.  The 
biochemical  action  of  the  exurlate,  or  the  infiannnatory  reac-tion  of  tlie 
l>lcura,  may  be  the  cause,  as  Kdniger  suggests,  but  so  far  we  have  no 
proof  for  this  contention.  At  any  rate,  it  seems  to  me  that  the  stilutary 
effect  of  pleurisy  on  the  pylmonar\'  prtKTss  is  due  to  the  tendency  it 
ha.s  to  induce  a  productive  inflammation.  Fibrosis  appears  to  be 
Nature's  weapon  against  the  <lestruetive  action  of  the  tybcrclc  bacillus, 
Kayfmaun^  fonnd  that  asefitic  irritation  of  the  pleura  in  flogs,  e,  g., 
intnitluction  of  nitrogen  while  creating  a  pneumothorax,  induc*es  a 
proliferation  of  connective  tissue  not  only  in  the  pleural  sheets,  but  also 
in  the  interstitial  pulmonary  tissues,  etc.  Other  patlioh)gical  jirocrsses 
characterized  l>y  fibrosis  also  have  a  got>d  influence  on  tulKTculosis, 
as  is  the  case  with  gout,  interstitial  nephritis,  some  cases  of  tertiary 
syphilis,  chronic  alctiliolism,  etc.  {see  \).  598).  As  t(»  the  substance 
which  is  effective  in  producing  a  proliferation  of  cimneetive  tissue  ihiring 
an  attack  of  jileurisy;  whether  it  is  bi4>chemi(*al,  or  some  speciHc 
antibody,  we  are  in  the  dark.  It  is  a  subject  which  *leserves  further 
investigation. 

The  prognosis  in  primary  tuberculous  pleurisy  is  thus  not  so  gloomy 
as  s<jme  wouki  \eml  us  to  believe.  The  patient  may  be  told  that  after 
the  pleorisy  has  passed,  his  chances  of  developing  phthisis  are  greater 
than  in  tlje  average  human  being,  still  he  is  by  no  means  invariably 
doomed.  The  majority  pass  through  life  without  bet^oming  phthisical. 
If  he  should  be  unfortunate  and  develop  pulmonary  tuberculosis,  he 
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may  be  told  that  his  outlook  is  rather  favorable.  In  most  rase^i  the 
diseast*  |)iirsues  a  niil<i  slow  r-ourse  an<l  tends  to  reeovery. 

Influence  of  Age  on  the  Prognosis.  -The  prognosis  is  also  greatly 
influeiic'cil  hy  the  age  of  the  jmtieiit.  Pleurisy  with  eB'usion  in  ehildren 
is  not  followed  by  pulmonary  tuberculosis,  a.s  a  rule.  In  some,  tiron- 
ehiectasis  remains  for  life,  hut  the  lesion  is  not  tubereulous.  From 
Allard  and  Koster's  statistics  it  appears  that  the  prognosis  after  idio- 
pathic pleurisy  is  much  brighter  in  early  than  in  middle  hfe,  and,  while 
the  subsequent  incidence  of  tuberculosis  is  only  SO  per  cent  when  the 
pleuris\'  occurred  between  the  ages  of  six  antl  ten»  it  is  as  high  as 
(KK4  per  f/eot  when  the  pleurisy  has  occurred  between  the  ages  of 
thirty-one  anrl  thirty-five  years.  At  the  high  age  of  sixty-six  to  seventy 
idiopathic  pleurisy  is  also  followed  by  tuberculosis  in  40  per  cent  of  all 
cases.  It  appears  also  that  in  tubereuiosis  following  pleurisy,  when  it 
does  occur  in  ehildren,  the  prognosis  is  better  than  when  it  occurs  in 
adults.  The  teiifleucies  to  recoverv"  are  more  proiiounce<l  in  children 
than  in  adults. 

Symptoms  of  Tuberculosis  FoMowing  Pleurisy.  — It  is  important  to 
be  able  to  single  out  the  rases  in  which  phthisis  is  hkely  to  develop 
after  an  attack  of  pleurisy  so  as  to  institute  timelv'  treatment.  We 
could  then  permit  those  who  are  unlikely  to  V)ecome  phthisical  to 
pursue  their  life-work  without  fear  lest  their  occupation  will  be  instru- 
mental in  promoting  the  onset  of  the  flisease.  It  is  unfortunate  that 
w^liile  this  problem  eonfrouts  us  very  frequently  w^e  are  not  always  able 
to  give  definite  information  to  the  patients  during  the  ciiurse  of  the 
pleural  ail'ection.  In  some,  the  pain  in  the  chest,  the  fever,  the  cough, 
etc.,  di.sappear  within  a  few  days  and  we  may  be  tieeeix'ed  by  the 
prompt  recove^;^^  Within  a  few  w^eeks,  or  months,  fever,  cough, 
exi>ectt>ration,  nightsweats,  emaciation,  etc,  make  their  appearance, 
and  signs  of  phthisis  are  fiiseovered  in  the  chest-  In  others,  as  I  have 
observed  in  rare  instanc*est  the  recovery  is  complete  and  the  patient 
returns  to  w^ork,  but  several  months  later,  without  any  assignable 
exciting  cause,  s\7nptoms  of  tuberculous  meningitis  appear,  and  kill 
him  promptly.  In  many  with  ettusions  the  fluid  is  absorbed  within  a 
few  weeks,  but  the  patient  keeps  on  ailing,  coughs,  expectorates,  has 
mild  fever  and  nightsweats,  ami  remains  anemic  and  debilitated;  signs 
of  a  tuberculous  lesion  in  the  lung  may  or  may  not  be  clearly  evident. 

A  patient  with  any  t'orm  of  pleurisy  who  does  not  recover  his  general 
health  and  well-being  soon  after  the  fever  al>ates,  or  the  etTusiuJi  is 
absorber  I,  should  be  considere*!  as  probably  tuberculous  and  a  careful 
search  shouki  be  maite  for  physical  signs  of  a  tuberculous  lesion  in  one 
of  tlie  apices.  It  nnist  lie  emphasized,  however,  that  in  these  cases  the 
tuberculous  lung  lesion  is  almost  invariably  h>calized  in  one  of  the 
apices,  Wheu  physical  examination  of  the  chest  shows  signs  of  a  thick 
pleura  exclusively  over  the  base,  where  the  pleural  friction  was  audible, 
cjr  the  exudate  had  occurre<b  the  chances  of  the  lesion  being  tuljer- 
culous  are  remote;  these  lesions  usualli^'  turn  out  to  be  brouchiectjitic 
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ami  lint  tnl>er<'iil(ms.  When  signs  of  a  thick  pleura,  such  as  inipiiirefl 
rrstJiiiUKv,  fet'bU'  breath  s<niiHls  and  mfiist  t'onsoniitiTi^  rales  foiim! 
excUisively  at  tlie  f>ast\  are  due  tt>  tul>ereiil(jsis,  there  is  also  id  Ik* 
niaJe  imt  a  tulKTeiiloiis  lesitin  in  the  aj>ex  in  neiirly  all  rases.  I  n  floiilit- 
ful  cases  cif  this  sort  roentgenog^raphy  may  t)e  of  immense  value  in 
loealizing  an  apieal  lesion.  Of  t  f>urse,  the  Bputum  is  to  \}e  examined 
repeatedly  ft>r  tnherele  Imeilli. 

I'atients  whi)  reeover  promptly  after  an  attack  of  pleurisy  may  be 
|jronoiinre<l  free  from  active  tuherculosis  at  the  time.  Out,  as  was 
already  shown,  thev  are  more  likely  to  develop  {>hthisis  in  later  years- 
It  may  be  stated  as  a  general  rule  that  this  i>redisposition  wanes  with 
the  advance  of  time  after  the  attack  of  pleurisy.  Allard  and  Krister 
found  from  their  extensive  statistics  that  in  the  majont\  of  cases 
which  bt^came  tuherculons,  t**  be  precise  in  Na  per  cent,  the  tuber- 
culous (jrocesH  f!arc<l  up  within  five  years  after  the  attack  of  pleurisy. 
In  younger  individuals,  htiwever,  it  ap|)ears  that  jjleurisy  is  followed 
by  puhnonar\  tubercidosis  much  later. 

These  conthtions  are  illustrated  even  more  drastically  by  the  Ameri- 
can Medico-Actuarial  Investigations  of  1914.  It  was  found  among  in* 
sured  lives  the  incidence  of  deaths  due  to  tuberculosis  was  as  follow^s: 


Expected 

Ratio. 

A. 
C. 

One  atttick  within  2  yt'iii>  of  upplicftUon 
"         •*           "      2  t<j  5  years  of  applicntinn 
"         «           "     5  to  10      " 

"      moff  than    10       **                ** 

.      228 
262 
253 
52H 

t54  8 

179,7 
223  7 
573,7 

147 
146 
113 

92 

In^'niupAand  B  the  death  rate  from  phthisis  was  observed  to  be  about 
three  times  the  normal;  in  ('  about  twice  the  ntjrmab  and  in  I*  it  was 
about  normal,  indicating  that  the  danger  of  phthisis  decreases  v\itti 
ttic  time  that  passes  after  an  attack  of  pleurisy. 

From  these  figures,  as  well  as  from  daily  (observation,  it  apfiears  that 
if  the  patient  has  comiiletely  recovered  h!^  health  after  an  attack  of 
pleurisy  he  should  lie  tohl  that  while  he  may  retnigage  in  his  V{K*atian* 
he  must  be  careful  in  his  mode  of  life  during  the  ensuing  five  years, 

A  (*areful  inquiry  should  be  made  into  the  past  history  of  the  patient. 
Many  with  so-called  primary  pleurisy  have,  in  fact»  presented  synij> 
toms  of  phthisis  for  months  before  the  appearance  of  the  pain  in  the 
chest  or  the  symptoms  and  signs  of  an  effusi^m,  but  they  flisregarded 
them,  as  has  already  been  emphasizetl.  In  such  cases  the  diagnosis 
of  tuberculosis  may  be  safely  made.  It  is  in  these  cases  that  tubercle 
bacilli  are  frequently  found  in  the  sputum. 

Prognosis  in  Secondary  Pleurisy,  -In  pleurisy  developing  during 
the  course  of  pronounced  phthisis  the  uutli>ok  depends  nntinly  im  the 
underlying  disease,  on  the  condition  of  the  tuberculous  tungs»  as  well 
as  on  the  resisting  powers  of  the  patient.  In  unilateral  tuln^rculous 
lesions,  which  show  no  tendencv  tu  progression,  an  attack  of  dry  pleu- 
risy may  have  no  effect  on  the  ultimate  outlook.     It  is  likel\'  to  torture 
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the  patient  by  the  pain  in  the  chest  anrl  shouMer  that  it  iriHicts,  anil  its 
JikelihotHl  in  rvvunvme;  l>nt  the  pmji^nosis  as  re^^ards  the  chiratitm  f»f 
^the  iiisease  may  vxvu  hr  iinpni\tMl,  ris  lias  alrefuly  Ijeen  nientitmeiL 
The  same  is  tnie  of  an  eirusifHi.  In  sitnie  ea.ses  I  (>l)served  that  it  has 
been  the  tiirnin^-puint  fur  the  better  when,  befi»re  the  onset  of  the 
eomphcatidn,  tiie  eonrse  of  the  lung  disease  was  active  and  pro- 
gressive.  The  etfiisioii  ina>'  be  slow  in  liisappearin;^,  }>iit  when  it  is 
finally  absorbed  the  patient  feels  welK  even  though  he  remains  with  a 
thick  pleura  and  with  signs  of  adhesions  produ<'in^  dyspnea  on  exertion. 
It  is  different  with  extensive  bilateral  lesions.  While  in  some  cases 
we  may  even  here  note  improvement,  in  tlie  majority  the  reverse  is 
true.  The  effusion  is  likely  to  aggravate  the  cough,  produce  distressing 
dyspnea,  and  the  fever  rises  higher.  Hectic  fever  is  not  uncommon. 
At  times  the  end  comes  suddenly  through  asystole,  but  in  most  eases 
the  course  is  lingering.  Ile[>eated  tappings  are  of  little  or  no  avail  in 
many  cases.  In  fact,  it  has  been  ni}'  imf>ression  that,  very  often,  the 
prognosis  is  distinctly  aggravated  by  tapping  the  exudate,  excepting 
when  the  eh'osion  is  very  copious  and  produces  menacing  symptoms 
through  Its  mechanical  efTects. 

Prognosis  in  Empyema.  -  Empyema  is  one  of  the  most  dangerous 
eom[>li  cat  ions  of  [)hthisis.  Spontaneous  absor]>tioo  hanlly  ever  occurs. 
Operations  Iff^r  the  removal  of  pus  are  ver\'  unsatisfactor\\  The  result 
is  usually  that  the  fe\er,  cachexia,  and  amyUiid  degeneration  of  the 
viscera  carry  off  the  patient  so*>ner  or  later.  I  have  seen  a  few  cases  of 
emp\'eEna  in  which  the  pus  found  its  w^ay  into  a  bronchus  and  was 
expectorated.  The  patients  were  "cured'*  of  the  empyema,  but  the 
tuberculous  process  proceeded  on  its  course  to  a  fatal  termination. 

In  general  it  may  he  statetl  that  the  vast  majority  of  empyemata  in 
tuberculous  subjects  are  in  truth  eases  of  pyoi>nenmotlrorax,  anti  the 
prognosis  ^s  the  same  as  in  the  latter  condition  (see  p.  533). 

In  very  rare  instances  the  pus  becomes  encapsulated  ami  while 
remaining  within  the  chest  gives  no  more  trouble,  I  have  discovered 
such  pus  pockets  in  individuals  who  felt  well  and  worked  for  years. 
Schweizer'  reports  such  cases  of  chronie  empiffina  lasting  for  twelve 
to  eighteen  years  and  not  interfering  with  the  patient's  earning  capacity. 
Rec^nth'  such  a  case  was  referred  to  me  with  a  \iew  of  deciding 
whether  there  is  an  active  tuberculous  lesicm  in  the  hmg.  However, 
,  these  patients  show  no  symptoms  or  signs  of  active  tuberculous  lesions, 
as  a  rule. 

Another  mode  of  termination  of  empyema  remains  yet  t()  he  men- 
tioned. While  in  rare  cases  repeated  tapping  may  finally  clear  the 
pleura  of  tJie  purulent  exudate,  in  still  rarer  instances  it  has  been 
observed  that  the  pus  is  spontaneously  absorlied  and  the  patient 
remains  with  a  thick  pleura,  pulmonary  retractitjn,  dilatation  of  the 
bronchi,  and  deformities  of  the  chest  and  spine.     In  very  rare  instances 

»  Corn-Bl,  f .  Schwewer  Aerite,  iyi9,4«,3S5. 
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the  abscess  in  the  pleural  cavity  becomes  encapsulated  and  the  patient 
may  go  around  for  many  years  without  considerable  inconvenience. 
The  pus  in  these  cases  changes  in  appearance,  becoming  milky-white, 
or  ivory  in  color,  as  in  chylothorax,  and  is  in  fact  converted  into 
cholestrin.  In  one  case,  with  a  history  of  pleurisy  twelve  years  before 
he  came  under  my  observation,  I  withdrew  with  an  exploratory  syringe 
yellowish-white  fluid,  which,  on  microscopic  examination,  showed  an 
abundance  of  cholesterin  crystals.  In  another  case  the  woman,  forty- 
five  years  of  age,  had  a  very  pronounced  kyphoscoliosis,  the  result  of  an 
empyema  during  childhood.  Finding  signs  suggestive  of  a  pleural 
effusion,  I  inserted  an  exploratory  needle  and  withdrew  milky  fluid 
which  microscopically  was  found  studded  with  cholesterin  crystals. 


CHAPTER  XXVII. 
PNEUMOTHORAX. 

This  is  the  most  frightful  complication  of  pulmonary  tuberculosis. 
It  is  of  more  significance  than  copious  pulmonary  hemorrhage  because 
the  latter  only  terrifies  the  patient,  and  its  ultimate  prognosis  is  usually 
favorable,  as  we  have  already  shown,  but  pneumothorax  is  deadly, 
and  the  victim  is  justified  in  his  apprehension  that  the  collapse,  and 
agonizing  dyspnea,  are  indications  that  he  is  breathing  his  last.  From 
West's  statistics  it  appears  that  70  per  cent  of  patients  attacked  by 
pneumothorax  die,  and  in  phthisis  the  proportion  is  even  higher. 

The  frequency  of  pleural  adhesions  in  patients  with  pulmonary 
phthisis  explains  why  all  suffering  from  this  disease  do  not  develop 
pneumothorax.  Eugene  L.  Opie,*  making  autopsies,  found  that  nearly 
half  of  the  focal  tuberculous  lesions  are  situated  immediately  below  the 
pleural  surface.  It  is  not  uncommon  to  find  a  calcified  nodule  immedi- 
ately below  the  puckered  pleura  and  about  it  upon  the  adjacent  pleura 
a  group  of  small  nodules.  Fibrous  adhesions  usually  bind  together  the 
adjacent  pleural  surfaces.  It  is  thus  clear  that  if  there  were  no  adhe- 
sions, pneumothorax  would  be  the  most  common  complication  of 
pulmonary  tuberculosis. 

Spontaneous  Pneumofhorax.— Many  authors  have  applied  this  term 
to  cases  in  which  rupture  of  the  pleura  and  entry  of  air  into  its  cavity 
have  occurred  in  an  apparently  healthy  indi\idual  who  has  not  known 
of  any  premonitory  s^Tnptoms,  nor  of  an  acute  onset,  and  who  develops 
no  subsequent  hydrothorax  or  pyothorax.  Indeed,  I  have  had 
patients  coming  into  my  office  complaining  of  breathlessness  and 
an  examination  disclosed  the  presence  of  pulmonary  collapse  and  air 
in  the  pleura.  In  most  of  these  patients  the  air  is  absorbed  within 
three  to  six  weeks.  In  three  cases  under  my  care  effusions  developed, 
but  they  remained  sterile  and  were  absorbed  spontaneously.  Nikolski^ 
collected  from  literature  66  cases  of  this  kind  and  he  found  that  59 
recovered  completely  within  eight  weeks  and  3  within  four  months. 
But  there  have  been  reported  chronic  and  persistent  cases.  Bittorf* 
mentions  a  case  lasting  twenty-five  years  and  Whitney^  one  of  seven 
years'  duration. 

The  origin  of  this  form  of  pneumothorax  has  been  discussed  by  many 
medical  writers.    The  consensus  of  opinion  appears  to  he  that  they 

»  Jour.  Exper.   Med..   1917.  26,  855. 

*  Uebcrdrn  spontanon  Pneumothorax,  Inaug.  Dis.  Oiessen,  1912. 
»  Mttnchen.  med.  Wchnschr..  1908.  66,  2274. 

*  Philadelphia  Med.  and  Surg.  Jour.,   1886.  116,  397. 
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are  due  in  tiihemiluiis  lesions  of  tlie  lungs  or  pleura,     llaminwrt 

ag:rees  with  tlmse  wlu»  hold  tliat  the  t oininonest  i-anse  is  a  |>lcniraf 
adhesion  of  a  tulTerculoiLs  cfuirartrr  tn^j^in^  iipoii  tlu^  visc^Tal  pknira 
and  i>rodnrin^'  a  rent.  The  fact  ttint  no  inlVetion  n\  the  j>leiira  rH'<*urs 
sliows  that  the  rent  oceiirs  about  the  adhesions  and  ru)t  o\er  the  seat  of 
the  parenehyniatous  lesion.  Indeed,  Flint.  I^tulle,  and  We«t  have 
repi^rted  eases  in  wineh  only  a  single  sul*plenral  tnherrulons  nodule  was 
found  to  have  ruptured  and  permitted  air  to  enter  the  pleural  eavity. 
That  the  rent  need  not  be  very  large  to  produee  this  efl'eet  is  evident 
fnmi  the  fact  that  surgeons,  while  anesthetizing?  the  brachial  plexus 
wuth  cocaine,  have  prtKluee<l  pneumothorax  through  a  i>uneturewith 
the  hypmlermic  needle,  Schei>elmann  and  A.  Vischer  have  ret>orted 
such  cases.  Similarly,  pneumothorax  is  in  rare  instances  }>r(Mlyced 
while  performing  ijaracentesis  for  exploratory  jmrpt»ses. 

While  in  the  vast  majoritv'  of  cases  the  occurn?nce  of  this  form  of 
pneumothorax  is  an  indication  that  there  is  a  ]»uhnonary  tuliercuious 
lesion,  there  are  exceptions.  There  is  considerable  evidence  that  spon- 
taneous pneumothorax  ma\'  occur  as  a  result  of  rupture  tjf  eniphyse- 
I  matous  blebs  or  bullte.  Zahnr  Bach,'  and  many  others  have  described 
such  cases,  and  they  speak  of  pneumothorax  due  to  pleural  rupture 
without  inflanunation.  A,  C'ahn*  believes  that  sudden  increase  in  the 
intrapulmonary  pressure  may  be  effective  in  tugging  any  small  adhesion 
and  thus  lacerate  the  visceral  sheet.  Schule^  rejMirts  a  ease  in  which 
violent  laughter  was  the  exciting  cause  of  a  pneumothorax.  It  may 
also  be  cau.s*»d  by  rupture  of  interstitial  emphysematous  blebs,  the  air 
entering  the  interstitial  tissues  and  reaching  the  visceral  pleura,  forming 
a  vesicle  which  ruptures.  We  often  see  this  mechanism  in  cases  in 
which  therapeutic  pneumothorax  lias  l>een  induced.  During  the 
late  epidemic  of  influenza  I  met  with  a  ca.se  which  could  only  thus  be 
explained.  Sjiontancous  pneumothf*rax  also  occurs  in  rare  instances 
ill  gangrc^ne  of  the  lung,  bri)nchr»pneumojiia  cc^mplicating  influenza, 
etc. 

Spontaiiet^us  pneumotlnirax  occurs  more  frequently  in  males  than  in 
females,  Nikolski  found  it  in  75  males  to  14  females;  Fussell  and 
Kiesman/'4rj  and  ID.  respectively.  Overe.xertion,  cough,  etc.*  are  said 
to  be  the  usual  exciting  causes,  but  at  times  ncj  cause  can  be  discovered. 

In  most  of  the  patients  the  air  in  the  pleura  i>  ahs(*rl>ed  within  a 
ishorter  or  longer  time,  and  tlie\'  recover  completely.  In  some,  the 
recover}'  is  but  tem|)orar\",  and  within  a  few  months  or  T^ears  there 
api^ar  symptoms  and  signs  of  a  pulmotiary  tuberculous  lesion.  In 
rare  cases  tliere  ha\'e  l»een  ol>ser\'ed  recurrent  uUm^kn  of  sptmtanemui 
yneumnthomjr.  (labb,  Vitvitski,  Sale,  Clyde  L.  Cummer,^  and  others 
reiK>rted   such   cases.     In   one   case   eleven   recurrent   attacks   were 


Am,  Jour.  Mtti,  Sri..   I'Jlti,  151,  229. 
Bnmers   Beitnig«\    HI  HI.   18,   21, 
Dinit,  nu-a.  Wrliiittchr..  UH7,  43.  1409. 
Am.  Jour.  Med.  S<'i..  19112.  134,  21&, 


«  Virchows  Arcbiv.  \m\,  122,  1117. 

*  n>id..  1918.44,  10. 
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observed.  f)n  tlie  winkle  tlie  prf>gn*»sis  is  very  gmxl  iiitleeil.  In  fnvt, 
in  4  cjisi's  uiitltT  my  VHVi\  thtTe  whs  a  history  tif  irnli'fiiiite  syinjituiiis  of 
j»iilnioiuir\'  tiiljrniiliisis  for  .souir  time  heft»rr  tlie  orfurrenro  of  pneuinn- 
thorax.  Hut  the  colljqist^  of  the  lini*,^  was  a]>parently  of  the  kirn  I  ralletl 
" jmivirh*ntiar'  Ijv  some  writers.  After  the  air  In  the  pleura  was 
ahsorlu^l,  the  jmtieut  felt  welL     One  lias  thus  kept  well  for  ten  years. 

Tuberculous  Pneumotliorsut,  —  As  a  coDiplieationof  phtliisis,  pneumo- 
thorax is  of  gruver  si^ijiiifieant:^  than  when  occurring  in  ap]>arently 
healthy  inrlivitiiials.  The  fretjueney  <jf  this  eomplieation  varies  with 
the  elraraeter  of  the  c^liiiieal  material.  It  is  not  very  freqnent  in 
hospitals  for  advanced  eases  heeayse  only  patients  with  old  lesions, 
in  whom  pleural  iulhesions  prevent  its  oeeurrence,  are  admitted. 
Aeeorthng  to  PfiwelL  about  (i  per  cent  of  iatal  Ciises  of  phthisis  at  t!ie 
linanpton  Iliispital  at  I^ondtju  sueeundied  with  pneumotliorax;  Wil- 
liams found  in  per  *'ent.  and  Weil  even  Ki  per  cent.  On  the  other  hand, 
Biach,  among  71o  tnl>ertnlous  eases,  ftamd  only  0.7:3  per  cent  comph- 
cating  pneumothorax;  Blumherg,  among  425  cases,  3.1  per  (Tut; 
Drasche.  among  2*K2:^1  castas,  1  Ai\  per  cent.  At  the  Montefiore  Hospi- 
tal it  constitutes  al>oyt  'A  per  cent  of  tlie  fatal  cases. 

As  was  just  stated,  these  wide  differences  in  the  proportion  of  eoniph- 
eating  pnenmothorax  are  to  be  aseril)ed  to  the  diflerences  in  the 
materia!.  In  many  hospitals  for  ecmsumptives  we  meet  wnth  cases  of 
.sudden  tleath  dnriiig  the  night.  Some  of  these  are  due  to  sudden  pro- 
fuse internal  hemorrhages,  hut  in  naist  eases  the  cause  is  pnen  mo  thorax, 
which  killed  the  i>atients  before  aid  e(»iild  be  summ<me<l 

Tlie  lesitjn  is  more  likely  to  occur  in  the  left  than  in  the  right  pleura. 
Frt>m  a  collection  r>f  2;{4  cases  reported  bv'  Louis.  Walshe,  West,  and 
hiniself,  I*owe!l  finds  that  in  Do  the  rent  was  in  the  right  and  in  V\9 
in  the  left  ]>leHra.  He  attributes  it  to  the  greatc^r  fref|ueney  with 
which  the  left  hmg  becomes  the  seat  of  tuberculous  ilisc^ase. 

Symptoms.  — The  onset  is  sudden,  unexpected.  The  {jatient  has 
known  that  he  is  ttdierculous  for  some  time,  an<l  may  liave  been  assured 
that  his  prospects  for  ulttniate  recovery  are  gornb  But  suddenly, 
like  a  thunderbolt  out  of  a  clear  sky,  after  a  fit  ot  coughing,  some  slight 
exertion,  or  without  any  exciting  cause  at  all,  he  is  seized  with  a  shar{j 
agtmizing  pain  in  the  chest ,  he  feels  as  if  "something  has  given  way," 
or  as  if  stmicthing  cold  is  trickling  down  his  side.  He  at  once  sits  up 
in  bed  holding  his  hand  tast  f^ver  the  affected  side,  gasping  for  breath. 
Acute  distressing  dyspnea,  cxanosis,  a  small,  rapid  and  feeble  pulse, 
cold,  elammv'  extremities  and  other  plieimrnena  of  collapse  soon  make 
their  api>ea ranee.  The  facial  expression  is  that  of  profound  agony, 
the  eyes  pnaninent,  the  lips  livid,  and  the  forehead  elammy.  The 
respirations  are  frequent — fifty  or  more  per  minute,  and  superficial. 
The  teni|)erature,  whit4i  may  have  l>een  elevated  for  some  time, 
suddenly  <trops  to  below  normal  and  the  cough,  which  may  have  been 
annoying  before  the  accident  occurred,  ceases  for  a  time;  perhaps 
because  of  tlie  paiii  tlie  patient  restrains  himself. 
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In  very  acute  rases  the  patient  may  expire  within  a  few  hours  as  i 
result  of  profound  shock,  (iyspiiea.  and  heart  failure.     Many  of  the' 
cases  of  sudden  fleath  in  phthisis  are  due  to  tliis  cause,     liut  in  most 
eases  the  circuhition  adapts  itself  hx  dej^rees  to  the  altered  coucJitiousJ 
of  the  thoracic  viscera,  the  ilyspnea  is  ameliorated,  the  temperature 
rises  to  above  normal,  and  the  patient  feels  somewhat  relieved,  the  air- 
hunger  not  being  so  acute  as  at  the  onset,  though  he  still  breathe.-! 
forty  or  more  timt^s  per  minute,  and  is  still  cyanosed.     Within  a  few  J 
days,  usually  hetweeu  the  third  and  fifteenth  day.  an  effusion  of  tluidj 
into  the  aH'ected  pleura  is  found,  hydropneumothorax,  or  p>opneumo-1 
thorax. 

The  size  of  the  perforation  into  the  lung  has  but  little  influence  on. 
the  acuity  of  the  distress — a  small  opening  the  size  of  a  piidiead  may] 
permit  the  entry  of  sufficient  air  into  the  pleura  to  collapse  the  lung 
completelv  and  to  displace  the  thoracic  and  abdominal  organs  just  jm\ 
well  as  a  larger  one.  In  fact,  in  some  quickly  fatal  cases  only  a  smalU 
t»pening,  or  slit,  is  found  at  autopsy,  while  in  others,  with  large  openiugs,.! 
little  distress  is  seen,  healing  is  rapid,  anrl  the  patient  may  last  forf 
months.  At  the  necropsy  it  is  found  that  the  opening  is  usually  small,  f 
linear,  slit-like,  and  oceasiooally  circular,  at  times  attiiining  the  size 
of  a  dime.     In  some  cases  there  are  two  or  even  three  perforations. 

Mechanisni  of  Fueumothorax.  —  It  is  of  clinical  significance  whether  the . 
j>erf oration  cltjses  sj^eedily  and  no  more  air  or  pus  can  pass  into  the 
pleural  cavity,  thus  allowing  absorption  of  the  air.     The  symptoms, 
prognosis.  an<l  treatment  depend  mainly  on  this  point.     There  are 
described  in  text-books  three  varieties  **f  pneumothorax— <*pfn,  chnedA 
and  mlmhtr.     In  the  open  variety  tliere  is  a  patent  ojienrng  which] 
permits  air  to  pass  in  and  out  of  the  pleural  cavity,  and  the  tensioc 
within  the  affectefl  pleura  is  equal  to  that  of  the  external  air.     In  theJ 
closed  variety  the  perforaticm  has  healed,  and  the  air  in  the  pleural^ 
cavity  may  be  absorheil  s(»oiier  or  later,  as  is  the  case  with  in<luced< 
therapeutic  pneumothorax,  with  or  withcuit  the  de\'eh»pment  of  an 
ell'usion  which  is  generally  serous.     In  the  \'alvular  variety,  during 
inspiration  or  cough  air  enters  freely  into  the  pleura,  but  is  prevented 
from  coming  out  again  during  expiration  by  a  valve  or  contraction 
of  the  slit.     The  result  is  that  the  tension  within  the  pleural  cavityl 
becomes  very  high  and,  pushing  the  me<Iiastinum  to  the  opposite 
unaffected  side,  causes  distressing  dyspnea,  cyanosis,  and  heart  failure, 
till  the  patient  is  no  longer  able  to  ct)j^  with  the  situation  and  succumbs,  j 

This  interprctatii>n  of  pneumothorax  has  been  questioner!  by  West^J 
Bard,  i\  W  Kmcrson,  Castaigne,  and  others.  West  says;  *'A11  pneu- 
mothorax Is  at  first  valvular,  at  any  rate  more  or  less,  *.  *•.,  the  air 
finds  more  or  less  difficulty  on  expiration.  Thus  the  pleura  beLHunes 
more  and  more  full  ot  air  and  the  hings  more  and  more  compressed,  and 
this  obviously  ten* Is  to  dost*  the  hole  more  or  less  completely.  When 
the  hole  is  of  ordinary  size,  it  will  become  patent  on  inspiration  and  thus 
admit  air,  but  only  so  long  as  the  pressure  in  the  pleura  is  lens  than 
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thiit  of  the  air  in  the  air  tubes.  As  soon  as  the  pressure  un  the  two  sides 
is  etjual  no  innre  air  can  enter*  and  the  hole  remains  elosetl.  If  the 
edges  cohere,  the  hole  will  remain  permanently  elosed;  if  not,  as  soon 
as  the  pressure  in  the  [>!enni  is  <iiminished»  as  it  may  he  by  paracentesis, 
the  orifice  may  open  again  into  the  pleura.  This  is  the  explanation  in 
many  cases  of  the  return  of  dyspnea  after  paracentesis.*' 

It  should  also  he  mentifined  that  the  acute  and  distressing  symptoms 
observed  in  pneumothorax  are  nr>t  necessarily  due  to  high  pressure 
within  the  pleura.  It  has  J^een  stated  that  when  the  intrapleural  pres- 
sure reaches  (>  to  10  cm.  of  water,  dangerous  symptoms  are  bound  to 
ensue.  But  that  this  is  not  a  fact  has  been  learned  recently  through 
experiences  with  therapeutic  pneumothorax.  Much  higher  pressure 
within  the  pleural  cavity  is  t>ften  pnMluced,  over  20  cm.  of  water, 
^nthout  producing  acute  and  menacing  symptoms.  Actual  measure- 
ment.s  ha%X'  shown  that  with  a  pressure  of  lo»  IS,  25,  and  Bernard  even 
raised  its  exceptitjually  to  35  or  45  cm.  of  water,  the  only  effect  was 
that  the  mediastinum  was  rlis])laced  to  the  opposite  side,  hut  the 
circulation  adapted  itself,  and  the  patient  felt  quite  comfortable,  at 
least  during  rest.  The  writer  has  repeatedly  observed  that  when  Huiil 
appears  in  an  artificial  pneumothorax,  the  pressure  within  the  pleural 
canity  rose  to  25  or  ^J0  cm.  of  water,  \et  the  distressing  and  menacing 
dyspnea  of  spontanevRis  pneumothorax  was  lacking. 

The  accf^nmodative  powers  of  the  pleural  cavity  have  been  studied 
by  Fmersun.*  He  found  that  the  chest,  by  elevation  of  the  ribs  and 
ilescent  of  the  diaphragm,  can  accommodate  various  quantities  of  fluid 
without  any  change  of  j>ressure.  If  fluid  is  continuously  injected  into 
the  pleural  space,  the  pressure,  of  ctjurse,  must  rise,  but  it  tends  to  do 
so  in  stages  or  jerks,  owing  to  attempts  on  the  part  of  the  chest  to 
aecommotiate  itself  to  the  increase  and  so  keep  d«jwn  the  pressure.  He 
ascrifies  this  to  a  sjiecial  reflex  mechanism. 

As  has  teen  pointed  out  by  Sir  K.  Douglass  Powell,  the  displace- 
ment of  the  mediastinum  is  not  necessarily  due  to  the  pressure  everted 
by  the  air  in  the  pleural  cavity.  His  manometric  measurements  have 
revealed  no  positive  pressure  in  pneumothorax.  From  his  investi- 
gations he  IS  inclined  to  believe  that  the  dislocatitm  of  the  heart  is 
due  to  the  unopposetl  traction  exerte^l  by  the  elastic  unafl'ected  lung. 
Because  they  are  no  longer  held  up  by  the  elasticity  of  the  lung,  the 
diaphragm  anti  the  abdominal  viscera  sink  downward* 

Clinically  this  view  is  confirmed  by  the  fact  that  tiipping  a  pneumo- 
thorax is  not  always  effective  in  relieving  the  patient  for  any  dura- 
tion of  time.  In  fact,  better  results  are  now  obtained  by,  instead  of 
tapping  the  pleura,  insufflation  of  more  gas  (see  p.  859).  The  recent 
experimental  investigations  of  Evarts  A.  (iraham  and  Richard  I).  Bell^ 
of  the  Empyema  Conunission  of  the  I'nited  States  Army  tend  to  con- 
firm this  view  of  the  mechanism  of  pneumothorax, 

1  JohiiH  Hf>i>kiii»  Hfjsp.   Rep.,   11103. 'i   UU 
«  Api.  Juur  Hi.(l  I5ei.,  19*^.  166,  m^^ 
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Pnrihd  PifntmufhortLv.  — In  old  chronic  eases  of  phthisis  we  meet  with 
partial  piieumotln>rax  in  whicli  there  is  a  perforation  into  the  pleural 
ca\itv\  but  owing  to  dense  adhe.siuns  tlie  air  is  only  fiUing  up  a  limited 
pouch,  at  a  place  where  the  pleural  sheets  are  not  adherent.  The  onset 
is  less  acute  and  the  symptoms  of  collapse  are  usually  absent.  The 
patient  may  have  some  paio  in  the  chest,  dyspnea,  etc,  bnt  these 
attract  little  attenti<ai  in  a  disease  like  phtJiisis  in  whii  h  these  syni[>- 
toms  are  so  fretpient  without  the  occiirreriee  of  pnenmothorax.  Careful 
physical  examinati*m  may  disclose  signs  of  the  condition,  but  it  is 
easier  to  find  it  out  with  the  aifl  of  roeiitgentjjijraphy.  The  writer*  has 
re|H)rted  cases  in  which  roentgenography  could  not  decide.  It  h  often 
mistaken  for  a  large  cavity,  especiaily  when  it  is  locali/^ed  over  an  apex, 
but  even  in  the  lower  parts  of  the  chest  it  may  exquisitely  simulate 
pulmonary  excavation. 

Lnteni  Pnemmifhtmtx.  —  \i  times  we  nic^t  in  tuberculous  patients 
pueuruoth<»rax  without  a  history  i»f  an  acute  onset  with  pain,  dys[jnca, 
cnlhipse,  etc.  In  stime  of  these  cases  cartful  inc[uiry  elicits  a  histt^ry 
pointing  to  a  subacute  onset,  but  such  syniptcmis  are  quite  ecminiou 
in  chronic  |)hthisis  withtait  this  complication.  In  one  ease  adniitteil 
tu  the  hos|>ital  we  found  complete  ctdlapse  of  the  hmg  and  we  at  first 
suspected  an  artificial  piieuinotht>rax,  produced'  before  arhnissiori,  but 
it  turned  out  to  lie  a  latent  case.  Several  cases  of  this  type  have  pre- 
sented themselves  f(*r  exaniination  at  my  oflice.  Xo  history  of  tmset 
could  he  elicited,  yet  the  pleural  cavity  was  full  <jf  air  and  the  lung 
collapsed. 

In  chronic  (jhthisis  we  also  meet  with  cases  in  which  there  is  n 
sudden  onset  witli  all  the  sympti*ms  of  this  accident,  but  physical 
examination  fails  to  reveal  any  nf  the  signs.  The  French  call  it  ptiru- 
mUbitrax  mmi,  the  unite  form.  In  these  teases  the  signs  do  apjiear, 
h*)wever,  within  a  few  days.  In  f»ne  o(  my  cases  i>f  this  character  a 
nientgenogra|>hic  plate  showed  that  the  air  was  filling  the  thoracic 
cavity  tor  an  inch  or  two  along  the  axillary  line.  In  others  there  was 
an  interlobar  air  piaich.  These  forms  arc  best  diagnosticated  with  the 
roentgi^n-rays. 

Ihmhle  Fnemntfthornx.  —  lhmhle  pneumothorax  has  been  met  with 
in  phthisis  on  exeeefhngly  rare  oeeasicms.  On  Plate  X XIl I  is  shown  the 
roentgenogram  of  a  case  that  came  under  the  writer*s  observation.  It 
is  incoiupatible  with  tite.  lint  1>.  Ilellin,-  K.  Staehelin/  and  E.  A. 
Gray'  mention  cases  wliit-h  lasted  for  riays. 

Physical  Signs.  'Ihe  aH'ected  side  of  the  clicst  is  larger — in  the 
maxiuHun  itispiratory  position;  the  slunililcr  raised,  the  interrostal 
spaces  ofjlitrrnted,  tense*  and  tender  to  the  ttanh.  While  the  number 
of  rt^spirations  is  fifty  or  nH>rc  ]ivr  luimite.  movements  i»f  the  thorax 


»  Areh.   hit.   \ht\..    VM7,  30.  7:it>. 

«  Mill.  a.  d.  Ciiviiap('l>.  d.  Mi'd.  ii.  fliir,,  I'.mT.  17,  114. 

*  Mohr  and  StueheliuB  Hundliueh  di«r  tuui^rru  Modiiiii,  BcfHiu*  IU14*  2|  750« 
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are  seen  only  in  the  unaffet-ted  sicle,  while  the  affected  side  is  fixed » 
almost  immobile.  In  the  vast  majority  of  cases  the  apex  beat  cannot 
be  seen»  but  wlieii  visible  it  is  found  at  the  left  axillary  line  in  ri^ht- 
sided  pneumothorax  and  at  the  xyphoid  cartilage,  or  even  beyond 
it,  in  left-sided  perforations,  \'ocal  treniitus  is  abolished  over  the 
affected  side. 

Instead  of  the  dull  note  which  was  founil  before  the  accident,  the 
affected  side  emits  a  hyperresonant,  sometimes  a  tym]>anitic  note, 
depending  on  the  teiision  of  the  air  within  the  pleural  cavity.  By 
comparison,  the  unaffected  side  appears  to  emit  a  defective  or  dull 
note.  In  cases  in  which  the  upper  part  of  the  pleura  is  adherent,  and 
d«)es  not  collapse*  the  apex  is  dull  or  *'boxy**  on  percussion.  When 
later  Huid  makes  its  appearance  in  the  |)leural  cavity,  we  elicit  a  Hat 
note  over  the  lower  part  of  the  chest  and  the  Hatness  changes  its  level 
with  a  change  in  the  patient's  position  (see  Figs.  1,2»  and  3,  Plate  XX  III). 
Shifting  dulnesH  iv  paikognojiumic  of  air  and  fluid  in  the  pleural  camiy. 
Displacement  of  the  thoracic  and  abdominal  \iscera  ( an  he  made  out 
more  or  less  easily  by  percussion.  In  right-sided  lesions  the  liver  flul- 
ness  disappears  altogether,  or  is  disfilaceil  dfAvnwarri,  and  the  heart  is 
shifted  to  the  left,  even  as  far  as  the  axillary  line;  in  left -sided  pneumo- 
thorax the  heart  dulness  may  be  completely  absent,  or  displaced  to  the 
right,  and  the  splenic  dulness  may  also  be  absent.  In  fact,  the  spleen 
and  the  liver  may  be  felt  distinctly  low  in  the  abdt^men.  The  displace- 
ment of  the  heart  may  be  noted  a  few  minutes  after  the  oeciurence  of 
the  accident. 

We  may  also  elicit  various  metallic  or  amphoric  notes  on  i^ereussion, 
especially  with  a  coin  placed  o\er  the  chest  and  tapping  it  with  a  stick 
or  pencil,  while  listening  with  the  naked  ear  or  stethcjscope  over  the 
opposite  side  of  the  chest,  A  thimble  over  the  middle  finger  may  be 
used  percussing  o\'er  the  nail  of  the  ring  finger  placed  on  the  chest  wall. 
The  metallic  sonn<l  heard  while  listening  iin  the  chest  is  excpiisite. 
This  method  has  the  advantage  that  no  assistance  is  nce<led  to  bring 
out  the  so-called  ccan,  or  penny  sound.  Biermer's  and  Wintrichs 
signs,  as  well  as  cracked-pot  resonance.  ma>'  l:>e  elicited  in  many  cases. 

Anscoltation  shows  complete  absence  of  breath  Sf>unds  over  the 
affected  side  of  the  chest  in  cases  in  which  the  o[)ening  is  small  or 
closed  and  the  hing  is  completely  collapsed.  When  the  upper  parts  of 
the  pleura  are  adherent,  the  auscultatory  phenomena  of  the  original 
lung  lesion  are  audible,  but  below  no  sounds  at  all  are  heard.  But  in 
most  cas(*s  there  are  heard  amphoric  breath  sounds  at  sc*me  j>oint 
lM'twe(*n  the  shonldcr-bliides.  Kxceptioiudly  we  meet  with  a  case  of 
pncu  mot  horn  X  in  which  the  \oice  and  brent  h  sounds  are  audible  in  an 
exaggerated  form  all  over  the  affetled  side.  Wlien  the  o|)cning  into 
tlie  lung  is  large.  |)ermitting  the  passage  of  air  from  the  bronchi  into 
the  pleural  cavity,  we  may  hear  an  exquisite  variety  of  amfjlnmc 
breathing,  f>r  metallic  sounds,  which  are  characteristic.  The  vt)ice 
sounds,  as  well  as  the  cough,  may  also  ha%^e  a  metallic  echo. 
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The  /t]flaMhhiff  i»r  .wpnh^.'tifm  srnind  h  audible  at  a  distance  in  many] 
cases,  and  the  patients  themselves  are  annoyed  by  it.     Some  patients' 
know  how  to  jerk  their  bodies  to  produce  it  to  the  best  advantage. 
I  have  hail  patients  in  whom  the  sueciission  sound  was  the  only  indica* 
tion  oi  fhiifi  in  the  thorax,  all  other  signs  heinj^  absent  because  of  the] 
depression  of  the  (hajihragm,  the  result  of  the  pressure  exertefl  by  the  J 
tension  of  the  air  in  the  pleura.     It  is  an  excellent  proof  t>f  the  existence  J 
of  air  and  fluid  in  the  pleura.     It  is  stated  that  it  may  l>e  elicited  iii| 
the  stomach  and  colon,  I>ut  I  liave  not  met  with  a  case  in  which  this 
vitiated  a  diagnosis. 

Metallic  Tiiiklmg.  —  A  <  lear  niuscial  note,  heard  at  intervals  on  hsteu- 
ing  over  a  Indriipneuniothurax,  resembling  a  drop  of  water  faihng  into^ 
a  reverberating  vessel*  may  be  heard  in  some  cases.  At  times  it  is 
only  heard  after  cough.  It  is  apparently  not  due  to  the  falh'ng  of  a 
drop  at  alt,  but  to  a  rale  iircHluced  in  stmie  portion  t»f  the  lung  which 
acquires  a  metallic  character  by  reverber<ition  or  air  bubbles  exploding 
in  the  fluid. 

Dia^osis,  — The  diagnosis  of  pneumothorax  has  undergone  quite 
some  changes  within  recent  years  since  we  have  had  an  opp^irtunity 
to  study  this  cone ht ion  produced  artificiaily  in  tuberculous  [patients 
for  therapeutic  purposes,  and  also  since  vie  employ  rt>entgenography  j 
diagnostically  in  cht^t  conditions.  We  now  have  explanations  for 
some  p}ien(»mena  which  were  lonnerly  obscure^  and  we  know  that 
certain  signs  formerly  cousiilered  patliognomonic  of  pneumotliorax,  are 
not  at  all  invariable  accompaniments  of  the  disease. 

In  the  usual  case  of  |>neumothorax  during  the  course  of  phthisis  thcj 
sudden  onset  of  urgent  dyspnea,  pain  in  the  chest,  collapse,  etc. 
coupk^fi  with  physical  signs  of  pulmonary  collapse,  sufiice  to  establish  | 
the  diagnosis.  But  there  are  many  sources  ot  error.  We  ina\'  have! 
pneumothorax  without  any  of  these  acute  symptoms,  as  has  lx»eiij 
already  stated.  In  fact,  since  the  J**rays  have  lieen  employed  tliel 
number  of  latent  and  mute  cases  of  pneumotliorax  has  enormously [ 
increjised.  On  tlie  tether  hand,  we  meet  in  phthisis  cases  of  acutel 
dyspnea,  pain,  and  even  collapse  not  due  to  this  accident.  In  several f 
instances  paroxysmal  tachycardia  in  hysterical  female  patients  haa^l 
simulated  pneunmthorax  to  a  marked  degree.  Kspecially  difficult  are! 
the  cases  of  localized  pneumothonx,  because  the  mediastiiunn  is  notj 
disi>laced,  and  it  may  even  l>e  drawn  tu  the  affected  side;  a  thickened] 
pleura  may  obscure  the  tympany,  and  the  absent,  or  amphoric,  breathj 
sounds  may  be  otherwise  interpreted.  At  times  it  is  very  difficult  tol 
differentiate  a  partial  pneumothorax  from  a  large  pulmonary  cavity,  1 
and  before  the  aibent  of  roentgenography  mistakes  of  this  kind  were] 
more  frequently  made  than  at  present.  The  differentiation  is  usually} 
of  practical  value,  l)ecause  the  prognosis  in  cases  with  large  exeavationsl 
is  very  unfavorable,  while  with  a  localized  pneumothorax  it  is  more] 
hojiefub 
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Fig.  1 


¥iQ.  2 


Loca listed  jmeumothorax  in  upper  third 
of  right  slAf.  ItiUTJubiir  fi^Heure  markedly 
thickened.  Extt'Tisive  Uihorrulous  chatigos 
in  upper  l«l>e  of  tfie  left  iimg. 


IjTK'ali/xil  pneimiothwax  in  riglU. 
of  thorax.     Nolo  the  thiek  bands  <if 
henions  running  from  the  (lifiphragin 
nicdiast  i  nu m .     D i  aphrag  m  el  c va  ted . 


ad- 


"BalliKming/^     Pneumfithcirax  iit    high 

f  pressure  in  the  left  pleura.     Hernia  of  the 

left  pleura  at  the  right  side  of  the  sternum. 


''Bidiooning.'*  Pneumothorax  in  left 
]>leara.  Lung  not  completely  collafjeed. 
Left  |)leura  protruding  into  the  right  side 
of  the  cliest. 
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Fig.  1 


Left   pleura   filled   with   air,    but    Itirpc 
^cavity  with  rJentse  walls  imfler  second  and 
iircl  iiiten?ifm("P  did  jiot  collapjse.    Nodular 
rinriltratiom?  throtightiut  right  lunp.     Di- 
lated bronchi  and  enlarged  glands  in  hilus 
regioQ. 


Fig.  3 


Complete  pneumothorax  in  left  side. 
Note  the  left  lung  cfjm  pressed  against  the 
mediastinum  which  is  markedly  displaced 
to  the  right. 


Old  fibroid  phlliisis  with  extensive 
involvement  of  the  left  lung  and  pleura. 
Spontaneous  pneumothorax  in  right  pleura. 


Diffuse  lubcrculouH  prcicesa  all  over 
both  lungSt  superadded  on  an  anthracotic 
lung;  marked  jieribronehial  infiltrations 
and  ralcihed  glandn  along  the  liilus.  The 
apex  is  infiltrated  and  adherent  in  the  left 
side;  ^>elow  the  claviele  there  is  a  cireum- 
scribed  pneumothorax,  which  on  physitml 
exploration  gave  signs  of  a  ra%'itv.  The 
lower  half  of  the  left  pleura  is  thickened, 
which  cannot  l>c  differentiated  in  the 
roentgenogram  from  fluid. 
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Kven  in  cases  with  fimiplete  rf>llm>se  of  tlie  l^lM^^  tympany  may  not 
hv  eliriteil  on  ptTcussion,  a^  we  have  learnefl  lately  in  cases  of  artificial 
piieuiTiothorHX.  It  appears  that  it  all  rlef)ends  o!i  the  tension  of  the 
air  within  the  pleural  cavity.  In  liytlropnenmothf»rax.  tympany  is 
found  when  there  is  I  tut  little  Hnul  iind  eraisiderahle  air;  bnt  when 
the  eHiision  is  cr)pions  we  *^et  flatness  which  disappears  when  the  fluid 
is  aspiratetl,  provided  the  pleura  is  not  ttJo  thick. 

Tlie  position  ol  tlie  heart  is  usually  of  assistance  in  deciding  whether 
we  deal  with  a  lar^e  ea\  ity  or  a  pneumothorax:  In  the  ft>rnier  it  is 
displaced  towanl  the  afl'erted  side,  wiiile  in  the  latter  it  is  mover! 
away  from  it.  Hut  even  here  tliere  are  man\'  important  exceptions, 
Dwinp-t(»  previuns  pleural  adhesions,  etc.  Roentgenography  usually 
decides,  but  not  always. 

The  si^nsolitained  on  anseultatinn  differ  very  much  in  cases  of  open, 
111*  compared  witii  closed  pneunifvt borax,  and  in  the  hitter  cases  it 
depemls  on  whetlier  the  lung  is  cumi>teteiy  or  only  partially  eollapseth 
A  closed  pneumothorax  with  complete  collapse  is  mute;  no  breath 
svmnds  at  all  are  audible,  as  a  rule.  At  times  we  perceive  some  liron- 
chial  breathinii:  in  the  interscapular  space  emitted  from  the  bronchi 
near  the  sjnne.  In  the  open  variety  we  usually  hear  arnjihoric  breath- 
ing of  an  exquisite  type.  1  n  nniny  cases  nl  [ihthisis,  in  which  the  pleura 
IS  free  all  over,  it  is  adherent  at  its  upper  third,  over  tl  le  site  of  the  main 
lesion,  and  does  not  (Tillapse  at  that  place,  and  we  obtain  the  breath 
sounds  and  rales  [)ecnliar  to  the  diseased  hnig. 

The  breath  sounds  often  au*lible  over  a  completely  collapsed  lung 
were  formerly  attributefl  to  some  opening  into  a  bronchus,  allowing 
air  t(»  pass  in  and  out  of  the  pleura.  We  ntnv  know  that  this  is  not 
always  tfie  case  because  in  artificial  pneumothorax,  wiiere  an  ojx-ni ng 
into  tlie  lung  is  posittx  ely  exclutled.  we  often  percci\  e  the  same  acoustic 
phenoniena.  It  seems  that  the  air  in  the  pleural  ca\ity  is  capable 
of  transmitting  the  sounds  in  the  bronchi  when  in  a  certain  condition 
of  tensioiL  More  often  banils  (if  adhesions  running  from  the  colla[>sed 
lung  toward  the  periphery  a<^t  as  coiifluctors  of  the  sounds  originating 
in  the  trat^hea  and  bronchi. 

The  hell  sound  is  very  frequently  elicited  in  cases  in  which  the  eH'usion 
is  not  too  thick,  as  in  some  eases  of  pyojmeuniothorax.  It  is  easily 
elicited  by  placing  a  c*iin  <>ver  the  auterior  surface  of  the  thiirax  and 
percussing  it  with  aiuitiu^r  while  auscultating  posteriorly  or  in  the 
axilla.  A  clear,  ringing,  bell-hkc  souml,  wliieh  is  cliaracteristie,  is 
heanL  Bnt  exceptionally  it  is  also  heard  over  large  cavities,  or 
even  a  dilated  stonnich*  It  is  often  absent  in  pneumothorax;  but 
when  hear<l  it  is  of  significance,  slnnving,  as  it  docs,  air  anrl  Huid  in  the 
pleural  cavity,  \\v  nniy  hear  it  only  with  the  patient  in  the  horizontal 
positirai.  In  some  it  appears  only  after  some  of  the  fluid  has  been 
aspirated, 

A  positive  diagnosis  of  pneumothorax  can  be  made  when  one  is 
alert  and  IrM»ks  for  it  in  every  suspicious  case.     In  most  eases  tlie 
:i4 
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nbnipt  niispt  fif  the  urgent  sympti>ms  and  the  physieal  si^^ns  suffice. 
In  iloulitfiil  cases  t!ie  r<Hnitgen  rays  deiide  easily  and  speeilily, 

A  rare  eann>licati<>n  of  pneum*jthorax,  the  s[jnntanecms  as  well 
as  the  artifieial  varieties,  is  pneurno]>eriear(liyni — air  entering  the 
pericardial  sae.  We  then  have  insteatl  of  the  cardiac  ihilness,  hy|HT- 
res<manee  nr  tympany,  sometirnes  cracked-pot  soinid.  On  auscnita- 
tion  we  hear  that  the  heart  sounds  are  extraordinarily  intensified,  and 
a  splasliing  souml  is  audible,  or  a  siiceussion  sound,  sxitehrorious  with 
the  systole.  In  the  case  obser%'ed  by  the  author  there  was  also  a 
metallic  tinkle  and  a  friction  fremitns,  especially  when  the  patient  bent 
his  body  forward*  Similar  cases  have  been  reported  by  Wenckebach/ 
('owan,"  Harrington  and  Uiddelb  and  Meyer.*  With  the  aid  of 
roentgenography  the  diagnosis  offers  no  difficulty. 

RoentgeEo^raphj*  -The  j-rays  have  their  greatest  fiehl  of  usefulness 
in  our  attempts  at  dis(*erning  the  cliangcs  in  the  thoracic  organs  when 
the  lung  is  collapsed  l>y  air  in  the  pleural  cavity,  especially  in  the  l(»cal- 
ized  variety  of  pneyniothorax,  which  formerly  esca|)ed  attention  in 
most  instances.  Complete  pneumothorax  is  clearly  seen  on  the  Huoro- 
scopic  screen  or  the  roentgenograjjhic  plate.  The  afTecttMi  hemothorax 
shows  a  very  bright  area,  lacking  in  lung  niarkiugs;  in  contrast  with  the 
ojiposite  expanded  lung  it  may  be  said  to  be  brilliant.  The  ribs  on 
the  alfected  side  are  more  sharply  demarcated  than  on  the  opposite 
side;  the  costoplirenic  angle  is  clearly  seen  and  runs  rather  acutely 
downward.  The  collai>sed  hiiig  is  seen  lying  near  the  mediastinum^  nr 
against  thespinal  colinn!i,  as  a  dark  bam!  (sec  Figs.  I ,  and  2,  Plate  X  X 11 )  * 
During  respiratory  efforts  the  (*c»|]apsed  Inng  bernxnes  somewhat  larger 
and  brighter.  In  imuiy  cases  of  tyfjercuioys  pncunn^tlK^rax  some  part 
(jf  the  hings,  especially  the  a}>ex,  is  retained  in  its  fjtjsition  by  adhesions. 

The  meiliastinal  organs  are,  in  most  instances,  displaced  t<*wHrd  the 
imatfected  side;  very  fre<picntly  the  trachea  is  thus  displaced.  In 
many  eases  we  may  note  rhythmic  movements  of  the  mediastinum, 
especially  the  heart;  during  inspiration  the  merliastimjm  is  niovetl 
ttnvarrl  the  imatTected  si<ie.  The  dome  of  tlic  diaphragiii  is  lower  tJian 
that  of  tlic  iipposite  side;  its  con\'cxity  is  gone,  and  an  almost  straight 
line  may  be  made  (mt  running  downward  and  outward.  The  inter- 
costal spaces  are  wider,  and  the  ribs,  as  well  as  the  diaphragm,  move 
less  during  respiration  than  those  of  the  unatTected  side.  In  some  there 
is  complete  immobility  of  the  atfccted  half  of  the  thorax.  In  some 
cases  the  j^arafloxical  phenomenon  in  the  diapliragmatic  motiim,  first 
described  in  Kicnbiick*  uiay  Ix*  noti.Hl.  Instead  of  the  normal,  simul- 
taneous eontractitm  of  the  two  halves  of  the  diaphragm  during  each 
inspiration  when  they  descend  like  pistons,  there  is  (ibserveti  a  dissocia- 
tion of  this  mo\rriicnt.  Ttic  two  siiles  nf  the  diaphragm  l>ehave  like 
two  siilvs  of  a  balance:  While  the  unafTocted  half  descends  the 
affected  half  rises  into  the  thoracic  cavity. 


I  ZUthr.  f.  kUa.  Med.,  1910.  71.  4112. 

*  QimrU-rly  Jour.  Med,»  1914,  7.  105. 
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Wlicn  fluid  afipeurs  in  a  pneumothoriix  it  is  easily  disferneil  with  the 
x-rays.  It  is,  lunvevcr,  important  that  the  examination  shonki  be  n^ule 
with  the  patient  in  the  erect  posture,  otherwise  the  fluid  may  spread 
out  all  over  the  eheyt  imd  thus  escape  notice  hy  tliose  who  have  little 
expericnte  with  these  eases.  Tlie  Huid  sinks  rlown.  and  is  seen  as  a 
ileep  shadow^  occupying  the  lower  part  of  the  ehest.  while  tlie  upper 
part»  just  above  the  level  t>f  the  fluid,  is  bright.  It  has  beim  well  com- 
pared with  a  bottle  half-filled  with  ink.  The  line  of  demarcation 
between  the  fluid  helow  and  the  air  above  is  sluirply  drawn,  which  is 
in  contrast  witli  cfl'usions  in  pleurisy  in  whieli  the  dark  shadf^w  of  the 
tluid  merges  by  degrees  into  the  bright  lung  tissue  above.  Inclining 
the  patient  to  the  side  will  shift  the  level  of  the  fluirl  (see  Figs.  1,  2,  and 
3»  Plate  X  XI M ) .  In  some  eases  shaking  the  patient  may  cause  agitat  ion 
of  the  flm'd  within  the  f  hest,  showing  the  mechanism  of  succussiun. 

Localised  Pmeumotliorax*  -As  has  already-  been  state*!,  the  diagnosis 
of  hK'alized  pneumothorax  is  at  times  important  owing  to  the  difl'erence 
in  the  on t look  for  the  pyticnt:  The  prognosis  is  ginn]  in  many  eases  of 
Ioc*alized  pneumothtirax,  while  it  is  poor  in  those  with  large  pulmonary 
excavations.  In  onr  attempts  at  this  differentiation  we  should  bear  in 
mind  the  following  points: 

The  history  of  the  onset  is  most  important  in  nearly  all  doubtful 
eases,  A  pulmonary  cavity  of  hirge  dimensions  dt>es  not  apjiear  su*l- 
denly.  while  signs  of  a  localized  pnenmotliorax  a]>pear  within  a  few 
ijiinntes.  If  we  have  had  the  patient  under  observation  for  some  time, 
the  surlden  appearance  of  signs  of  excavation,  such  as  tympany, 
amphoric  breathing,  and  pectoriloquy  over  a  circumscribed  area, 
shouhl  suggest  pneumothorax.  In  most  patients  we  find  that  there  has 
been  a  sutlden  f/hange  for  the  w*>rse,  even  in  such  as  have  been  doing 
quite  well.  A  sharp,  stabbing  pain  in  one  side  of  the  chest  is  felt,  fol- 
lowed by  dyspnea,  cyanosis,  prfjstration  of  variable  degrees,  etc.  But 
we  meet  with  many  eases  in  which  the  history  is  negative. 

While  in  some  cases  a  localized  pneumothorax  may  prove  fatal  wit  bin 
a  short  time,  in  most  the  acute  symptoms  abate  within  a  few  days, 
the  pain  ilisappears,  the  dyspnea  is  ameliorated,  though  the  patient 
remains  short-winded  ou  slight  exertion. 

Physical  exploration  <^f  the  chest  sfiows  tliat  in  localized  pneumo- 
thorax the  (*avity  is,  as  a  rule,  **dry,"  no  adventitious  sonnds  are 
audible;  while  large  excavations  usually  show  large,  moist,  consonating 
rales  and  gurgles.  A  large,  'Mry**  cavity,  especially  when  extending  to 
the  axilla,  should  not  be  accepte<l  as  such  without  careful  investigatitm. 
The  breath  sounds  in  pneinnothorax  are  tlistinctly  ami*horic  or  metallic; 
such  exquisite  metallic  sounds  are  exceedingly  rare  in  cavities.  In  tlie 
former  a^metallic  tinkle  may  Ix^  heard,  which  is  exrecfhngly  rare  in  the 
latter.  In  tiivities  brtmchophony  is  the  rule,  and  whisijered  pectorilo- 
quy is  frecpiently  al>sent,  while  in  localized  pneumothorax  the  latter  is 
commonly  present  luid  is  strikingly  pronoimced,  clear,  and  articulate, 
ik»ually  perceived  as  if  spoken  directly  into  the  stethoscope,  a  phe- 
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iininennn  ext^eediniily  rare  in  piilmt»nary  i-xravations,  in  wliirli  only 
tl)<?  spoken  MiifT  is  transmitted.  The  wliisjiernl  «H-ht»  is  also  mure 
frec(nently  heard  in  pneuniothoriix.  Moreover,  in  h>eahzed  poeunio- 
thorax,  esjjecially  the  interlobar  variety,  wlnspered  peetcjnloqny  is 
rhstinetly  or  exeliisively  heard  lii^jh  nj>  in  the  axilhi,  wfiieh  is  very  rare 
in  eases  witli  exeavations.  On  inspection  retraetioii  of  the  ehest  wall 
h  eharaeteristie  of  hirge  cavities,  wtiiie  bnlgini:  may  hv  foniML  though 
rarely,  in  causes  of  loeahzetl  pixenniothorax.  The  k^eatinn  of  the  medi- 
astinal organs  i^ives  no  reliable  eriteria  as  tf»  the  eimditii»n.  They  are 
almost  invariahiy  disjjlaeed  toward  tfie  atfeeted  side  in  lari^e  eaviiies 
bnt  the  adhesions  wliieh  are  iristrnmental  in  Ioralizin>c  the  pneunio- 
tliorax  may  also  kt^p  these  orpins  in  the  jjlace  they  had  Imh^ii  lieforc 
the  rent  in  the  pleura  harl  oecurred. 

The  n»entgen(»tcraphie  fin<lin^s  are  invalnahle  in  most  drmhtfnl  easels. 
A  bright,  eireumsrrihed  area,  laekin^^  in  hni^^  markings,  when  not 
snrrf>unded  by  a  thiek,  flurk  stnidr>w,  is  almost  |>atlio^nonii»nie  of  a 
localized  pneumoth^irax.  But  at  times  even  tins  is  (lett*|)tive.  The 
air  poueli  may  l>e  located  anteriorly,  white  posteritirly  adherent  Inn^ 
tissue  screens  it,  and  no  bright  area  appears  on  the  rcHL4it^cnf>^^ram,  as 
1  have  seen  in  some  cases.  On  the  other  hainl,  tlie  walls  of  tlie  pul* 
monary  cavity  may  not  east  a  shadow  on  the  roentgenogram,  aiul  as  a 
result  we  may  find  *ni  the  plate  a  picture  clearly  showing  a  pneomo- 
th(jrax,  while  the  real  lesion  is  a  large  pulmonary  cavity.  Such  anorna- 
Ions  findings  at  uecn^jjsy  have  f»ecn  re[)orte'd  by  many  clinicians  and 
roentgejitjgraphers.  The  writer^  has  reported  eases  shcjwing  locali/AMl 
pueumothtjrax  distinctly  on  the  ^--ray  plate*  yet  the  anttjpsy  showed  a 
large  cavity  in  the  lung*  It  seems  to  me  that  in  snc^i  doubtful  cases 
fluoroscopy  is  of  more  value  than  roentgenography.  In  Imalr/j-rl 
pncmuotliorax  we  often  sf»e  the  mediastinum  rhythnneally  moving 
during  tin^  res]>iratory  act;  during  inspiration  it  is  ntoved  ti^ward  the 
affected  side.  This  is  l>est  seen  in  artificial  pneumothorax,  after  the 
first  one  or  two  fillings,  when  there  is  hut  a  small  air  prnn/h  in  the  pleura. 
In  the  spontaneiais  variety,  when  the  adhesions  are  not  dense  enough 
to  hold  the  mediastimnn  very  fast,  we  may  observe  the  same  phe- 
ntanentm,  antl  this  is  never  seen  in  eases  of  large  cavities.  In  nuist 
eases  it  is,  howan'er,  easy  to  differentiate  on  the  rcjentgenogram  between 
cavities  and  localized  j)neumoth*>rax.  In  extensive  ilisease,  pulmonary 
cawities  are  usually  nuiltiple:  they  contain  not  (July  air,  bnt  also 
secretions  whieb  are  not  constant  in  quantity,  changing  intermittently, 
and  l)riilgcs  made  up  of  connective  tissue  and  bloo<lvessels.  No  clear, 
bright  area  lacking  in  lung  markings  is,  as  a  rule,  prmlnccNl  on  the 
roentgtmogram:  their  nuirgins  are  more  ojiaque  and  the  pulmonary 
tissue  aninnd  them  is  denser  than  in  localized  (pneumothorax.  Hearing 
these  points  in  min<b  we  may  diMVrentiate  the  two  conditions  in  most 
doubtful  cases.     In  some,  as  we  have  shown,  this  is  impossible. 


'  Arih.  Inr,  Mrd.,  UU7.  20,  73W. 
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Projfnosis.— On  the  whole,  the  prognosis  in  spontaneous  pneumo- 
thorax during  the  course  of  pulmonary  tuberculosis  is  decidedly  gloomy, 
Occurring,  as  it  does,  in  patients  who  are  already  doomed  because  of  the 
condition  of  the  lungs,  this  accident  but  accelerates  the  inevitable. 
In  very  acute  cases  the  patients  succumb  within  a  few  days,  and  90 
per  cent  die  within  a  month.  An  open  pneumothorax,  permitting  the 
entry  of  the  contents  of  pulmonary  cavities  into  the  pleura,  is  almost 
invariably  fatal,  sooner  or  later. 

The  writer  has  seen  cases  of  hydro-  and  pyopneumothorax  that  have 
survived  for  years,  and  some  in  whom  the  fluid  has  been  absorbed,  but 
they  are  exceedingly  rare.  Most  patients  with  pyopneumothorax  that 
I  have  seen  have  succumbed  within  one  year  after  the  onset  of  this 
complication. 

Conditions  are  somewhat  different  in  cases  with  closed  pneumo- 
thorax, and  also  in  the  localized  forms  of  this  condition.  They  usually 
occur  in  patients  with  slight  lesions  and  with  good  resisting  power. 
So  long  as  there  is  no  communication  with  a  tuberculous  cavity,  and  the 
pleura  is  not  infected,  as  is  the  case  with  artificial  pneumothorax,  the 
air  in  the  pleura  may  in  time  be  absorbed.  In  fact,  it  was  these  rare 
cases  of  collapse  of  the  lung,  and  the  resulting  amelioration  of  the 
symptoms  of  phthisis,  which  suggested  the  idea  of  therapeutic  pneumo- 
thorax. 


CHAPTER  XXVIII. 

DIFFERENTIAL  DIAGNOSIS  OF  PITLMONARY 
TUBERCULOSIS. 

Speaking  of  the  diagnosis  of  pulmonary  tuberculosis,  some  assume 
that  it  is  only  important  to  differentiate  the  disease  in  its  early  or 
incipient  stage,  while  when  the  lesion  is  more  or  less  advanced  the 
nature  of  the  ailment  is  so  clear  that  anybody,  even  of  the  laity,  may 
make  a  diagnosis.  That  this  is  not  the  fact  is  clear  when  we  contem- 
plate the  relatively  large  proportion  of  non-tuberculous  cases  admitted 
to  and  at  times  kept  for  long  periods  in  hospitals  for  advanced  con- 
sumptives. Thus,  J.  Earle  Ash^  found  that  among  the  198  autopsies 
that  have  been  performed  at  the  Boston  Consumptives*  Hospital  since 
its  foundation,  23  cases,  or  11 .5  per  cent,  proved  to  be  non-tuberculous 
in  so  far,  at  least,  that  no  active  tuberculous  lesion  could  be  discovered. 
That  this  is  not  a  unique  condition  is  shown  by  other  figures  reported 
by  Ash.  He  inquired  in  other  hospitals  for  advanced  tuberculous 
patients  in  this  country  and  obtained  facts  about  353  autopsies, 
among  which  38,  or  10.8  per  cent,  were  found  non-tuberculous. 
McCrae  and  Funk^  have  had  similar  experience:  Among  1200  con- 
secutive admissions,  all  patients  coming  with  a  diagnosis  of  advanced 
pulmonary  tuberculosis,  72,  or  i]  per  cent  were  found  to  be  non-tubercu- 
lous. Of  134  necropsies,  5.2  per  cent  were  found  non-tuberculous. 
Into  my  service  at  the  Montefiore  Hospital  there  are  very  frequently 
sent  patients  who  had  spent  many  months,  or  even  years,  in  various 
sanatoriuins  and  hospitals  for  consumptives,  but  a  careful  clinical 
study  of  their  cases  shows  that  they  present  no  signs  of  active  tubercu- 
losis in  any  stage  or  form,  and  other  diseases  are  diagnosticated,  at 
times  confirmed  by  autopsy. 

The  number  of  incipient  cases  of  tuberculosis  which,  on  careful 
study,  prove  to  be  non-tuberculous,  is  undoubtedly  higher.  The  fact 
that  sanatoriums  have  a  large  proportion  of  **  sputum  negative*' 
patients,  some  as  high  as  50  per  cent,  testifies  strongly  in  favor  of  this 
view.  \Mien  we  hvixT  in  mind  that  hardly  more  than  10  per  cent  of 
**  sputum  negative"  cases — in  which  the  sputum  was  examined  several 
times  and  revealed  no  tulnTcle  bacilli — are  actually  tuberculous,  it  is 
clear  that  many  other  clinical  conditions  pass  for  tuberculosis 
very  fre(iucntly.  This  was  clearly  demonstrated  in  the  European 
armies,  in  which,  at  the  l)egiiuiing  of  the  struggle,  tens  of  thousands 

•   »  Jour.  Am.  Mo<l.  .\s.sn.,  1915.64,  11. 
*  Ilmi..  1919,  72,  101. 
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had  been  rejected  by  the  draft  officers  and  from  army  hospitals, 
but  a  careful  examination  showed  that  hardly  one-third  of  these 
were  really  tuberculous.  To  be  more  exact,  of  KKK)  men  sus- 
pected of  being  tuberculous  in  the  French  Army,  only  1.5  per  cent 
proved  to  be  actually  tuberculous,  according  to  Kindberg  and  Del- 
herm.^  Eduard  Rist*  reports  that  in  1000  men  sent  back  to  a  base 
hospital  as  suffering  from  pulmonary  tuberculosis,  only  in  193  was  the 
diagnosis  confirmed  by  a  careful  study  of  the  cases.  In  the  rest  many 
other  diseases  of  the  lungs,  bronchi,  and  especially  the  rhinopharynx, 
were  found.  In  Germany,  according  to  Gerhardt,'  incipient  tubercu- 
losis is  diagnosed  far  more  frequently  than  facts  would  warrant,  both 
during  peace  and  during  war  times.  Many  patients  who  spent  years 
in  sanatoriums  were  found  at  autopsy  years  later  with  absolutely  intact 
lungs  despite  the  error  committed  in  finding  apical  lesions  while  admit- 
ting and  keeping  them  in  the  institutions.  A.  Fraenkel*  found  that  in 
Heidelberg  only  40  per  cent,  in  Halle,  only  26  per  cent  (Hesse),  and  in 
Jena  as  few  as  18  per  cent  were  really  tuberculous  according  to  Frie- 
sicke.* 

The  sufferings  inflicted  on  the  patients,  their  relatives  and  friends 
by  a  diagnosis  of  tuberculosis,  and  the  stigma  it  imposes  on  them, 
perhaps  for  life,  as  well  as  the  economic  loss  sustained  by  the  indi- 
vidual patient  and  the  community,  by  such  a  diagnosis  should  make 
us  hesitate  before  pronouncing  a  case  tuberculous.  But  this  can  only 
be  done  when  we  have  a  clear  appreciation  of  the  pathological  condi- 
tions which  are  likely  to  be  mistaken  for  tuberculosis.  In  the  following 
pages  will  be  enumerated  and  discussed  those  disease  conditions  which, 
in  the  experience  of  the  writer,  are  most  commonly  mistaken  for 
phthisis. 

Diseases  of  the  Upper  Bespiratory  Passages.— In  the  author's 
experience,  the  most  common  pathological  conditions  mistaken  for 
tuberculosis  are  diseases  of  the  upper  respiratory  passages.  A  large 
proportion  of  the  "suspects,''  as  well  as  of  the  "incipient  cases  with 
negative  sputum,"  treated  in  tuberculosis  clinics,  and  often  admitted 
to  sanatoriums  where  they  may  be  kept  for  an  indefinite  time,  have 
no  discoverable  lesions  of  any  kind  in  the  lungs,  bronchi,  or  trachea. 
Their  main  troubles  are  located  in  some  part  of  the  throat,  the  tonsils, 
the  pharynx,  or  one  of  the  nasal  sinuses.  Many  have  been  operated 
upon  for  these  conditions  one  or  more  times.  These  patients  often 
cough,  expectorate  mucopurulent  material,  at  times  streaked  with 
blood,  etc.  During  some  intercurrent  affection,  or  a  subacute  exacer- 
bation of  the  rhinopharyngeal  trouble,  they  may  have  some  fever, 
anorexia,  lose  in  weight  and  strength,  etc.  Streaky  sputum  at  this 
time  is  sufficient  incentive  for  a  thorough  examination.    If  some 

1  Presse  M6d.,  1917.  25,  645. 

«  Jour.  Am.  Med.  Assn.,  1917,  69,  1266. 

»  Manchen.  med.  Wchnschr.,  1918,  66,  556. 

*  Ibid.,    1916,   64,   1109. 
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impairetl  reisonanco  b  found  in  one  of  the  apices — and  the  ri^ht  afwx 
is  very  frequently  deficient  in  air  eontent  in  these  eases—a  diapnosis 
of  tnbereiilosis  is  made,  ttr  at  least  the  patient  is  filaeed  in  the  eate^(try 
of  tlie  "susjHH  ts/'  Fastidious  physicians  find  in  these  eases  not  only 
impairment  of  resonanee  in  one  of  the  apiees,  hnt  also  some  elieks,  or 
rales  provoked  by  anigh,  aniL  |XThaps,  S4>nie  [jrolonpation  of  the 
expiratory  ninrmur,  or  even  firoiieho\rsic'niar  hreath  sounils.  How- 
ever, reiH'nted  exjuninations  of  the  s|>ntnni  fail  to  re\'eal  the  presriur 
i^f  tnhiTele  l>aeilli.  Bnt  t!iis  dues  not  <Ieter  stJine  physieiaas  from 
making  it  a  ease  of  tiilKTenlosis  with  negative  s{)Utnra;  sonre  examining 
physicians  for  sanatorinms  protKamee  them  tuberculous  and  admit 
theoj  to  institntions. 

In  children  tliese  chronic  rhinopharyn^eal  eonrh'tions,  especially 
aflenoids  aial  enlarged  tonsils,  are  even  more  often  responsible  for  the 
erroneons  diagufisis  of  tui>cTenlosis,  or  of  traeheohmnchial  adenitis, 
because  they  dt>  not  thrive,  have  nnld  fever,  sweat  at  the  least  exerticni, 
or  at  night  when  retiring  to  bed,  etc.  In  fsict.  in  uuniy  of  these  children 
impairment  of  resfaianee  nuiy  be  f<nnid  in  mie  of  the  interseapnlar 
spaces. 

The  dilferential  diagnosis  r^f  these  nasal  conditions  from  tiilwrenlosis 
is  based  on  *Hie  principle  which  is  very  im|>ortnnt  to  Ix^ar  in  mind. 
Tuherculons  disease,  when  active.  Is  acctjrnpanieil  hy  symptoms  of  tox- 
emia, particularly  fever  and  taehyear<lia.  At  least  the  temiieratnreand 
pulse  are  unstable  (see  pp.  217,  278).  While  a  slight  rise  in  the  tem- 
perature may,  at  times,  be  diser)vered  in  patients  with  a<lenoids, 
liypertrophied  tonsils,  etc.  (see  |>.  V^S),  it  is  verv  imcommon,  lint  the 
l>ulse-rate  is  liiirdly  c\er  affected  in  th«"se  cases.  The  c^nngh  in  rhiriiH 
pharyngeal  disease  di tiers  markediy  fnmi  that  ni  incipient  phthisis  in 
most  cases.  The  phthisical  snbject  states  that  he  had  never  eougheil 
imtil  the  onset  of  the  disease,  wliile  the  patient  with  rhinopharyngitis 
has  coughed  h>r  y<*ars.  rather  nnldly  hawking  up  v\vv\  mtirning  some 
tenaciiius  sputum,  at  timers  streakctl  with  IiIckmI,  csfjecially  *lnring  an 
acute  exacerbation;  he  has  lieen  ** subject  tii  colds/'  An  examination 
of  the  nose  and  throat  usually  reveals  the  source  of  the  trouble — 
enlarge^!  tonsils,  adenoitl  vegetatioTis  in  the  ]>harynx,  hypiTtrojihied 
turbinates,  chronic  siimsitis,  atrofjlnc  rhinitis,  et<\  There  may  also 
be  found  siane  \'aric*>sities  on  the  pr*steri<»r  wall  t)f  the  pharynx,  ttaigiie, 
or  tra(4iea  (see  p.  244)  which  are  the  source  of  the  blooil  in  the  sputum, 

The  mistake  of  pronouncing  these  patients  tuberculous  may  be 
avoi<Ied  in  the  vast  majority  of  cases  hy  adhering  t(j  the  ftjUowing 
guiding  ilia  gnostic  principles;  Ao  pafirnt  hIiouIiI  hr  prfmnunvvd  »iek 
trith  ofiive  phthm^  nnlr^Ji  there  are  fottnd  tUMitict  i^igriit  of  an  *j//rV(i/ 
lesion,  with  [Mmfire  .^rputum,  when  the  puhv  and  temperature  are  normal , 
when  he  states  that  he  has  been  *\^nljjert  to  colds"  for  manit  years,  and 
shows  ^igtts  of  iKitholofpetd  changes  in  the  ruKte  or  throat.  Only  consti- 
tutional s,\nnptiKms  of  jJithisis,  such  as  fever,  tachycardia,  languor,  loss 
of  flesh,  etc.,  and  tubercle  bacilli  in  the  si)utnm,  justify  a  diagnosis 
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of  tuberculosis  whni  the  physical  si^iis  of  a  lesion  in  the  lung  are  lacking 
i>r  are  incleKnite.  It  is,  at  times,  a<lvisal>lc  tu  send  tlirisc  pjttients  to 
the  cinintry  fi»r  a  few  weeks'  vatation  ami  it  will  he  fiiunil  that  they 
iniprnve  very  rapidly,  cease  coughing,  ntul  gain  in  weight  and  strength. 

Children  with  enlargcfl  tf>nsils  or  adenoids  often  sIujw  rnarketl  rises 
in  temperature  every  afternfton.  Some  of  the  temiieratnre  rnrves  olf 
tht^se  little  patients  are  not  urdike  those  obtained  in  tnljcrc^nkais  r*ases. 
lint  we  must  hear  in  mind  that  while  snhacnte  antl  chronic  disturbances 
in  the  throat  are  common  in  children,  piihnnnary  tuberculosis  is  rare. 
In  addition,  children  witli  enlarijcd  tonsils  and  adenoids,  with  the 
lymplnifit*  ctnistitution,  are  [jccnliarly  resistant  to  tuberculosis  (see  p, 
oKS),  Moreover,  their  temperature  is  tmstable.  and  liidile  to  jluctna- 
tions  not  observetl  in  adults  (see  p.  45S;l  It  is  therefore  imperative 
that  these  factors  sliould  be  taken  into  consideration  i)efore  proucnmcing 
a  child  tuberculous  and  perhaps  roll  it  i>f  an  education.  In  children  of 
school  age  tuberculosis  should  lie  diagnosed  only  when  there  are 
definite  and  clear-cut  signs  of  a  lung  lesion,  especially  when  the  syin]>- 
toms  may  he  exidained  as  due  to  evident  i>athol<>gical  changes  in  the 
nose  and  throat,  Lymphatism  in  children  excludes  tuberculosis  in 
an  active  stage,  as  a  rnle.  Tubercultais  trai  heobrnnclnal  adenitis, 
on  the  t»ther  hand,  is  fpute  commoTi  among  these  clnlihen,  l>ut  the 
prf>gnf»sis  is  mnch  bett(T  than  is  generally  ap[)reciatcd  (see  ]>.  471). 

Collapse  Induration  of  the  Apex. —  In  nuuiy  persons  who  have  lieen 
trouliled  with  nasal  obstructif*n  for  years,  certain  changes  oeeur,  which 
give  jihysical  signs  often  closely  simnlating  those  of  tubercnlous  lesions 
in  the  apex  of  the  lung,  especially  the  right. 

The  symmetry  of  the  tw  o  apices  is  not  always  perfect,  nor  do  they 
always  have  the  same  resonance  and  breath  stjuriils  in  most  of  ai>par- 
ently  health}'  pcf>[)le.  In  nnuiy  the  dilferences  are  so  striking  as  to 
attract  attention,  and  when  4*oiigh,  expectoration,  fever,  etc.,  occur 
for  any  reason,  a  diagiKJsis  of  tul>ereulosis  is  apt  to  he  made  based 
upon  the  asymmetrical  fintlings  over  the  upjx^r  parts  of  the  chest.  In 
perscjus  sulTering  from  adem>ids,  enlarged  tonsils,  or  other  nasal  or 
pharyngeal  oltstrnction,  collai>se  of  the  [>arenchynui  of  the  riglit  aj>cx 
is  often  met  with;  the  air  within  the  alveoli  is  resorbed,  and  the  lung 
tissue  becomes  indurated,  greatly  sinuilating  conditions  in  phthisical 
lesions.  Kronig^  was  the  first  to  descrilM^  these  eases  in  detail,  and 
after  him  many  other  w  riters  have  reported  that  it  is  one  of  the  most 
connncm  respiratory  dis*»rders  nustaken  for  plithisis.  Many  o!  the 
negative  sputum  cases  in  sanatoriums  lielong  to  this  class. 

It  is  a  purely  IfK-al,  m^n-siiecific  induratitai  at  the  Inng  apex  showing 
physical  signs  exquisitely  siuutlatiug  those  of  jththisis.  The  hfllowing 
pt^ints  of  diJferentiation  tjiay  be  of  value:  Patients  witli  ctjllapse 
induration  have  suHered  from  nasal  obstruction  since  chili  Hit  Hid,  and 
generally  have  chr^uiic  pharyngitis,  eidargeti  turbinated  boues,  ade- 
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noids,  or  hypertn|[ihinl  tcuisils.     lliey  etini]>lutn  tltat  thvy  have  not 
ht'rn  able  tn  Iircathe  prnj>crl\"  thnjii^^d  the  nose  fnr  years,  have  ex[)tH*- 
toruted  eonsiderahly,  suirereil  frriin  dryness  und  itching  of  the  t]in>at, 
and   liave  liad  a  strung  tendeiiey   tt>  ef*Ms,   tonsilhtis,  and   rri*r[ueiitj 
hr(*nehiai  eatarrli.     The  elassieal  fa^-ies  of  tlie  ntoiilti  hn^ather  is  often ^ 
observed  in  these  patients — open  month,  entar^'eil  and  dnMjping  Hps, 
ohliteration  of  the  nasolabial  fold,  etc.     Fn  hiberrnlosis  all  these  are 
laeking.     In  fact  a  tuberculous  patient  with   pronoimc^^l  .stigmata 
of  the  lyniphatie  diathesis  is  exeeeflin*?ly  rare.     The  spntuni  showsJ 
disttnet  eviiieiiees  that  it  is  fieri ved  from  the  n[)per  respirat<»ry  tract. 
It  is  watery,  mixed  with  saliva,  and  coh*rless;  sometimes  eontainini? 
gray  or  bluish  globules^  not  unlike  the  kind  seen  in  pncunrokoniosis. 
Mieroseopieally  there  are  often  fonnrl  c]>ithelial  vvlh  from  the  loonth, 
nose  and  throat,  bnt  n^^  tulnTcle  bacilli  ra^r  elastic  tissue. 

Again  it  nmst  )je  emphasized  that  the  toxemia  of  tiiberenlosis  is  not 
obi^ervcil  in  thei5€  easea.  The  pulse  and  temperature  are  normal,  and 
the  nutrition  of  the  fmtient  remains  gooil,  exccfitiog  during  an  acute 
exactTbation  of  the  rhinoj>haryngeal  < onditions.  The  general  ap|H*ar- 
ance  of  the  patient  is  good.  ]  )espite  the  fact  that  lie  lias  been  eon^diing 
for  many  months  or  years,  he  ajjpears  well  nonrished  and  dtjes  mtt 
lose  in  weight,  as  is  usual  in  active  tulx^rcuiosis.  lie  is  able  to  keep  at 
his  work  efficiently,  and  the  sense  of  fatigue  and  languor  characteristic 
of  phthisis  is  lacking. 

Apical  Catarrh.  — Most  of  us  have  been  warned  against  the  term 
apical  catarrh  of  a  non-tul>erculous  nature  as  something  which  df*es 
not  exist  and  shouhl  be  banished  from  medical  terminology.  But  it 
a|>pears  that  during  recent  years  the  profession  is  again  acknowledging  . 
that  there  is  often  to  be  seen  a  catarrhal  <*ondition  of  *>ne  or  buth  apict^s  ' 
which  is  not  caused  by  tuber(*le  bacilli.  This  is  especially  to  l>e  observefl 
in  persons  who  have  symptoms  and  signs  of  pulmonary  emphysema, 
and  those  working  at  <lust\'  trades.  I'hey  often  show  all  kinds  of  rales 
when  their  apices  are  auscultated,  particularly  after  vigorous  cough 
due  to  local  bronchitis  or  tracheitis  and  to  atelectasis.  There  may  lie 
some  hoarseness  during  the  morning  hours,  (hie  to  the  aeeunmktion 
of  secretions  upon  the  vocal  cords,  winch  disappears  during  the  day. 
The  difficult)'  (*f  ditTerentiating  these  cases  from  tulRTeuU»sis,  especially 
Kbrind  [jhthisis.  are  often  inuneuse.  In  my  wards  at  the  Monteht>re  i 
Hospital  we  must,  at  times,  keep  these  patients  for  weeks,  antJ  examine 
the  sputum  many  times  liefore  we  can  make  up  our  minds  as  to  the  true 
nature  of  the  trouble.  In  nearly  all  cases  there  is  to  lie  i observed 
impairetl  resonance  over  one  or  both  apices*  but  it  is  to  be  distinguished  ' 
from  dulness  ilue  to  tubercuh^sis  by  the  fact  that  there  is  no  apical 
retraction^ the  resonance  above  the  clavicle  usually  remains  clear, 
while  below  the  clavicle  dulness  is  elicitetl  as  far  as  the  sei*ond  or  tliird 
interspact*.  This  is  a  sign  which  should  always  be  looktHl  for.  Many 
of  these  patients  are  really  suHerers  from  the  empiiysematous  form  of 
fibroid  plithisis.  But  at  this  stage  no  special  and  costly  treatJiieut  is 
indicated.     It  occurs  most  cumnionty  in  persons  over  forty. 
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The  sMuptoms  of  tuberculous  toxemia  are  also  lacking;  there  is  no 
elevation  of  the  temperature  nor  acceleration  of  the  pulse,  excepting 
in  the  later  stages  of  the  pulmonary  emphysema,  when  there  are  signs 
of  dilatation  of  the  right  heart.  The  blood-pressure  is  often  high,  while 
in  phthisis  it  is  low.    . 

In  younger  individuals  apical  catarrh  often  remains  after  epidemic 
influenza.  Here  the  onset  suggests  an  acute  exacerbation  of  a  tubercu- 
lous process,  and  the  physical  signs,  combined  with  the  cardinal  symp- 
toms, cough,  debility,  anemia,  etc.,  are  very  often  misleading.  But 
no  tubercle  bacilli  can  be  discovered,  while  the  constitutional  symptoms, 
fever,  tachycardia,  etc.,  are  lacking;  in  fact,  after  an  attack  of  true 
influenza  the  pulse  is,  as  a  rule,  slow.  The  prompt  recovery  of  the 
general  health  within  a  few  weeks  proves  that  the  catarrh  is  of  non- 
tuberculous  origin.  Here  again  we  may  get  a  clue  by  noting  that  there 
are  no  signs  of  apical  retraction,  the  resonance  above  the  cla\icle  is 
normal,  and  Kronig's  field  is  not  contracted  in  catarrh,  while  in  tuber- 
culosis it  usually  is.  In  some  cases  prolonged  observation  is  required 
before  a  positive  diagnosis  can  be  made. 

Chronic  Pneumonic  Processes.— Cases  which  simulate  tuberculosis 
to  a  degree  as  to  prove  bafiling  are  those  caused  by  pulmonary  infec- 
tion with  various  cocci.  In  some  only  observation  for  many  weeks 
will  clear  up  the  diagnosis.  The  first  to  make  a  careful  study  of  these 
pulmonary  infections  was  Finkler,^  who  found  that  they  are  mainly 
due  to  various  types  of  streptococci.  Recently  many  others  have 
published  extensive  clinical  and  bacteriological  studies  and  have  shed 
considerable  light  on  some  of  the  obscure  phases  of  this  condition. 
From  the  studied  of  David  Riesman,*  William  Charles  White,^  Louis 
Hamman  and  S.  Wolman,^  A.  H.  Garvin,*  J.  L.  Miller,  Lorrain,  Hans 
and  Gillet,*  and  many  others,  it  appears  that  we  do  not  deal  here  with 
a  single  distinct  pathological  process,  but  that  many  varieties  of  infec- 
tions of  the  lungs,  bronchi,  and  pleura  are  classified  under  this  term; 
the  only  thing  they  have  in  common  is  that  they  very  frequently 
simulate  pulmonary  tuberculosis  and  are  treated  as  such. 

From  the  clinical  standpoint  there  are  two  groups  to  be  distinguished 
— the  acute  and  the  chronic  types.  The  writer,  at  times,  has  had  great 
difficulty  in  recognizing  those  running  an  acute  course,  while  those 
of  the  chronic  t^^De,  if  seen  some  time  after  the  onset  of  the  disease,  are 
very  easily  differentiated  from  pulmonary  tuberculosis,  usually  during 
a  single  examination. 

The  acute  cases  give  a  history  of  a  sudden  onset  with  fever,  malaise, 
cough,  and  pain  in  some  part  of  the  chest.  Those  that  follow  epidemic 
influenza  have  expectorated  more  or  less  blood.    Examination  at  that 

*  Infektion  der  Lungen  durch  Streptokokken  und  Influciizabazillen,  Bonn,  1S95. 
«  Am.  Jour.  Med.  Sci.,  1913,  146,  313. 

»  Tr.  Nat.  Assn.  for  Study  and  Prev.  Tul)crc.,  1915,  11,  140. 

*  Ibid..  1916,  12,  170. 

»  Am.  Review  of  Tuberc,  1917,  1,  1. 

*  Rev.  de  m6d..  1919,  36,  173. 
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time  shows  no  duiii^es  in  the  motion  nor  the  resonHiire  of  th<*  clicst, 
but  on  ausrnltation  fuehk\  rarely  brondiovesitnhir.  breath  sounds  and 
moist  rules  are  amlihle  lAcr  thr  greater  part  ui  uiie  lolit%  usually  the 
hnver  lobe  nt  the  lett  lung.  The  iiiiex  is  ivnly  rarely  alferted,  and  when 
this  is  the  case  the  (liagiiosis  is  extremely  diflieult.  Tlnise  wljo  l^clieve 
that  in  many  tuliereuloUH  cases  the  lower  lohes  are  affected  at  the  onset 
of  the  disease  will  at  tiuce  dia^nnstieate  phthisis  when  finding  si  pus 
iy\  a  leu  rdiznl  Irsion  in  c»ne  nf  the  hmcr  lolies.  lint  althmi^h  there  is 
more  4tr  less  profuse  exfieetf oration  of  ontcopurHlent  material,  no 
tubercle  Inuilli  cum  be  dis(*t»veretl.  On  tlie  other  liaud,  all  kinds  of 
streptococci  and  diplu(*oeei  may  be  easily  demriiistrated  in  every  ease. 
The  fever  altatcs  within  a  mntb  or  two,  lait  the  jjhysical  signs,  as  well 
as  the  ciaigh  arnt  expectoration,  persist  for  three  or  four  months,  and 
finally  even  these  disappear,  leaving  the  patient  in  excellent  physical 
condition. 

The  <lifferentiation  of  tliese  castas  from  phthisis  is  made  first  by 
taking  cognizauee  of  the  location  of  the  k'sion:  Basal  lesions  in  Tulwr- 
colons  patients  are  extremely  rare;  when  they  do  occur  they  are  ter- 
nn'nal  phenomena,  when  the  diagrmsis  is  beyond  ((uestion.  ,1  Irmm 
at  the  fMijit\  while  fhv  a  per  is  free,  slmuld  he  coff^tiflerefl  tnni^tttherrnlftm 
unle*^*^  the  spufum  /*?  paftitire  (w  regardH  tuherclr  hacilli.  Adhering  to 
this  diagntvstic  priru  ij>le  we  may  avoid  nearly  all  ehaorrs  of  a  mistake 
of  this  kind-  In  the  rare  cases  slinwing  involvement  of  the  npfwr  \t\W\ 
it  will  be  noted  that  theanscultattiry  jihenomena  are  pronounced,  weak, 
or  hronehovesicular  breath  sounds  and  shf>wers  of  rales,  loealized  and 
peiNistent  in  one  ajK*x,  Imt  percussion  yields  a  resonant,  often  a  slightly 
tym|uniitic  note.  In  phthisis  such  iliseordanee  lx*twet*n  the  findings 
on  auscultation  antl  percussion  is  extremeh"  rare.  When  such  a  large 
area  of  the  oijper  lobe  is  implicated  by  a  tuberculous  process  there  is 
almost  invarialiiy  dulncss  to  be  cliciled  above  and  below  the  ehiviele. 
Similarly  the  roentgen-ra>  fiufhngs  are,  as  a  rule,  negative  in  non- 
tubercuhnis  infections  of  the  lung. 

The  chronic  cases  usually  give  a  historv  of  an  acute  or  subacute 
onset.  Many  of  them  are,  in  fact,  recurrences  of  the  original  acute 
process.  The  jiatient  coughs,  expeeti^rates  more  or  less  s|>utum.  has 
pain  in  the  chest,  and  physical  examination  shows  a  distinctly  h»<'alizcd 
lesion  in  one  of  the  lower  lobes  of  the  lung,  more  commonly  the  left. 
However,  in  arldition  to  the  fact  that  the  lesion  is  at  the  base,  thus 
showing  that  it  is  unlikely  to  })e  tuberculous,  there  are  other  chnical 
features  whieh  teml  to  show  that  we  are  not  dealing  with  tuln'rculosis* 
Tuberculosis  with  sueh  extensive  irivolvement  is  invanai»ly  accom- 
panied h\  symptoms  of  toxemia,  fever,  niglitsweats,  emaciation,  etc., 
while  in  the  non-tuberculous  eases  all  this  is  lacking.  The  tem(>erft- 
ture  is  nonnal,  »>r  only  slightly  elevated  some  days,  and  the  nutrition 
(jf  the  i>atient  is  gmxL  He  may  he  gaining  in  weight  ilespite  the  jH^r- 
sistenee  of  signs  of  an  extensive  lung  lesion.  The  pulse  is  normal 
and  stable,  a  point  whieh  should  always  be  lfH>ke<l  ft*r  in  the.se  eases. 
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The  low  blcxKl-pressure  chiinictfristir  i)t  pbtliisis  is  lacking.  SoTiie 
of  tbeiye  patients*  devSpite  the  eviflem^e  ot  moisture  within  the  lunrj, 
expet'torate  very  httle*  while  others  exj)eetorate  eoiisi*leral>l\\  Fer- 
cussion  has  l>een  of  jjssistaiiee  in  some  cases.  Wtien  there  is  n4> 
thickener]  pleura,  and  this  is  tlie  case  in  the  majority,  the  note  ehcited 
is  resoinmt,  and  the  .r-ray  finflings  tiiay  also  prove  negative,  while  in 
phthisis  with  sneh  extensive  involvement  the  reverse  is  invariably 
true. 

Repeated  examinations  \i\  the  sjiutum  gi\e  ne^Nitive  resnits  as 
regards  tubercle  i>acilli»  but  pnennioccjcci,  or  any  of  the  varions  strains 
o!  streptococci,  are  to  be  found  in  nearly  every  case. 

These  cases  are  seen  in  patients  of  all  age  periods.  They  are  wry 
[reqnent  in  children  of  s<  IhmjI  age,  and  because  of  the  erroneous  state- 
ment in  uianv  liooks  th:it  the  lesion  in  tuberculous  children  is  most 
conunonly  found  in  the  lower  lul>e,  and  that  negative  spatum  is  the 
rule,  nian\'  physicians  do  not  hesitate  to  diagnosticate  tuberculosis  in 
these  Kttle  patients.  But  it  is  worth  repeating  that  ehron ic  tuhereidmh 
of  the  iitngs  in  children  of  .Hchtfirl  a(ft\  ivhiti  if  diten  ureur,  affvd^  the  upprr 
Mte  nlmasi  inmrfuhlif,  and  h^Httms  in  the  lower  lobeg  .should  not  be  arn- 
.ndered  inhercnloun  unless  there  are  symptoni^  of  toxerniu  and  positim 
spninm. 

Tlie  course  of  these  non-tnberrulous  lung  infecticms  is  variable. 
Some  recover  within  a  few  months  and  un  trace  of  tbe  trouble  can  he 
found.  In  ()thers,  the  acute  or  subacute  symptoms  recur  at  irregular 
intervals,  especially  after  acute  ** colds"  or  **  grippe"  during  the  winter 
and  autmnn  months.  A  large  nund)er  find  their  way  into  s^matoriums, 
where  they  remain  for  months.  I  have  many  patients  4if  this  class 
who  have  taken  several  ''cures"  in  institutions,  and  they  still  show* 
signs  of  an  old  lung  lesion  at  one  base;  they  still  cough  and  ex]>ectorate, 
though  their  general  health  has  been,  and  is,  excellent.  Although  tliey 
have  been  tr>ld  that  they  arc  sjni  turn -negative  cases,  a  fact  which  tliey 
liarilly  ever  fail  to  mention,  many  will  not  l>e  convinced  that  their 
tnmble  is  not  of  a  tul>ercnl(jus  nature. 

ChroiUG  Bronchitis  and  Bronchiectasis*— The  average  case  of  ehrtinic 
broncJiitis  is  easily  ditTerentiated  from  j)idmt)nary  tuberculosis  when 
the  folhnving  ptiiiits  are  borne  in  mind:  Barring  tlujse  in  whom  the 
disease  is  secondary  to  cardiac  or  renal  disease,  and  the  diagnosis  of 
the  i)nmary  pathological  process  is  clear,  those  sutfering  from  l>ron- 
chitis  have  been  subject  to  colds,  have  coughed  and  exjjectorated  for 
many  years,  perhaps  since  r'luidhoi^<l,  anri  their  general  health  has 
.sutfered  but  little,  or  nt>t  at  all.  as  a  result  (jf  tbese  sympt<jms.  On  the 
other  hand,  phthisical  subjects  give  a  definite  history  of  an  onset,  be 
it  ever  so  insidions,  when  they  fjegan  to  Ci»ugb,  bave  fever,  languor, 
nightsweats,  anorexia,  e^raaciation,  etc.,  symptoms  which  lack  in 
chronic  bronchitis.  IVe  should  not  be  m.?A  in  rftaicinff  a  dimpiosi,^  of 
tuhernilih'ti*s  in  o  permtm  tebo  hos  vonglml  for  ntuntf  y/Y/r.«*  and  hi^f  general 
health  has  not  miffered  much,  unleins  the  sign^  and  symptomJi  are  ckar-cui^ 
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or  ihe  sputum  is  pmitive.     In  chronic  bronchitis  the  harsh  hroncliial  orj 
broncho  vcsicuhir  breath  soy  nils,  if  ]>re.sent,  are  found  diffust^tl  all  over 
tlie  chest,  while  in  tuberculosis  they  are  locahzefi  in  only  one  or  in  Iwth 
apices.     Similarly    adventitious    sounds,    esper^ially    moist    niles,    in_ 
phthisis  are  found  in  the  njrptT  kthies,  wfiile  in  bn>nchitis  they,  ar 
audible  over  the  liases,  nii  Inith  sides  of  the  chest.     Despite  the  fact  I 
tluit  the  physical  si^^ns  denote  extensive  involvement,  the  general! 
condition  of  the  patient  leaves  little  to  be  desired,  which  is  never! 
tibserved  in  plithisis  implicating  the  lower  lobes  of  the  lungs.     Tober-( 
culons  with  Imsal  lesiojis  arc  hectic,  marasmic,  and  sfHm  nionl>und;l 
they  usually  have  laryo^eid  and  intestinal  complications.     In  tuber- j 
culosis  with  such  profuse  expectoration  tul)ercle  bacilli  and  elastic 
tissue  are  almost  invariably  found  in  the  sputum,  while  in  bronchitis 
repeated  examinations  prove  negative. 

Many  patients  who  have  l)een  attacked  by  epidemic  iriHuenza  with 
complicating  pneumonia  remain  with  chronic  or  subacute  bronchitis 
for  months,  and  because  of  the  tradition  that  influenza  is  an  activator 
of  tulierculosis,   they  are  treated   as   phthisical     Sinc^   the  recent 
epidemics  many  such  cases  have  come  under  the  writer's  care.     It  is,  , 
however^  to  be  noted   that  impairment  of  resi>nancet  the  numerous 
large,  moist,  consonating  rales  are  awfible»  as  a  rule,  over  the  bases; 
that  the  pulse  is  nonnal,  or  rather  slow;  that  the  general  health  is  good; 
in  fact,  the  patients  may  be  gaining  in  weight  despite  the  extensive  j 
puhmuuiry  lesion.     The  sputum  is  negative  as  reganls  tuljcrcle  liacilli, , 
which  hardly  ever  occurs  in  tuberculous  subjects  expectorating  such 
large  quantities.     When  these  points  are  borne  in  mind  errors  cah  be 
avoided  in  nearly  all  cases. 

Bronchiectasis.     Hronchiectasis  is  not  so  easily  different  rated,  and 
many  patients  with  this  disease  pass  through  life  (considered  tnlMT- 
culous.     Here  we  have  a  localized   lesion   in  the  chest  exquisitely 
simulating  chronic  tuberculosis.     In  fact,  many  find  their  way  into  J 
sanatoriums  or  hospitals  for  advanced  ct>nsumptives,  where  they  arej 
kejit  for  months  and  years.     I  have  known  numerous  brtuichiectatics ' 
who  have  been  admitted  to  several  sanatf»riums  as  far  advanced  crises 
with   negative  sputum.     In  New  York  City  many  are  kept  under 
supervision  by  the  authorities*  and  followed  up  to  their  places  of 
employ nient  with  a   view  of  preventing  the  spread  of  tuljerculi^sis. 
Among  2VI,7tK)  patients  admitted  to  the  Brompton  llospitab  London, 
during  the  last  twenty  years  a  clinical  diagnosis  of  bronchiectasis  was  i 
made  in  or>7,  or  1,9  per  cent,  accorchng  to  Jex-Blake^     This  author  is 
of  the  opinion,  however,  that  bronchiectasis  was  |>resent  in  fully  5  |>er  1 
cent  of  the  patients  admittefb 

Broncliiectatic  |>atients  give  a  history  of  long  dunition;  they  have 
coughed  and  ex]>ectorat€Hl  for  many  years,  i>erhaps  since  an  attack 
of  pneumonia  or  pleurisv';  others,  .since  a  surgical  operation,  during 
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which  general  anesthesia  was  administered,  and  they  began  to  cough 
soon  after  regaining  consciousness.  They  state  that  while  they  almost 
always  expectorate,  the  cough  tortures  them  only  periodically,  with 
frequent  remissions  of  shorter  or  longer  duration,  during  which  they 
do  not  cough  much,  but  still  expectorate  "mouthfuls''  without  any 
effort.  Posture,  as  a  rule,  has  an  influence  on  their  cough  and  expec- 
toration; some  cough  and  expectorate  more  when  lying  on  the  right 
side,  while  others  do  so  when  reclining  on  the  left  side.  In  some  the 
sputum  is  fetid,  while  in  most  it  differs  but  little  from  that  brought 
out  by  advanced  tuberculous  patients.  While  the  majority  of  bron- 
chiectatics  are  afebrile,  in  many  careful  thermometry  reveals  low  fever, 
99.5®  F.  to  101°  F.  in  the  afternoon.  But  the  subnormal  temperature 
in  the  morning  characteristic  of  phthisis  is  usually  absent  in  these 
cases.  The  pulse  is  normal,  excepting  during  the  advanced  stages, 
when  there  is  cardiac  dilatation  with  tachycardia,  dyspnea,  cyanosis, 
etc.  The  blood-pressure  is  normal  or  high,  and  only  rarely  low,  as  is 
the  case  in  phthisis.  A  large  proportion  of  these  patients  spit  blood ; 
I  have  seen  many  in  whom  the  pulmonary  hemorrhage  was  copious, 
and  even  fatal.  A  blood  count  will  show  an  increased  leukocytosis 
with  a  high  proportion  of  polynuclears  in  bronchectasis,  which  is  rare 
in  phthisis. 

It  is  thus  seen  that  bronchiectasis  may  easily  be  mistaken  for  tuber- 
culosis. The  differentiation  is  made  along  the  following  lines:  In 
phthisis  tubercle  bacilli  and  elastic  tissue  are  almost  invariably  found 
when  the  sputum  is  so  profuse.  Patients  with  such  large,  active 
tuberculous  cavities  are  febrile,  cachectic,  etc.,  and  often  laryngeal  and 
intestinal  complications  are  seen;  these  are  all  lacking  in  bronchiec- 
tasis. The  tuberculous  patient  with  excavations  gives  a  history  of  an 
onset,  insidious  or  acute,  with  fever,  nightsweats,  etc.,  while  the 
bronchiectatic  has  recently  passed  through  an  attack  of  pleurisy, 
pneumonia,  influenza,  etc.,  or  coughed  for  many  years,  during  which  he 
has  not  shown  any  decided  symptoms  of  tuberculous  toxemia,  and  has 
retained  a  good  general  condition  of  health ;  he  may  even  be  quite  adi- 
pose despite  cough  and  expectoration.  The  physical  examination,  in 
the  vast  majority  of  cases,  decides  the  diagnosis  when  we  bear  in  mind 
the  following  points: 

In  phthisis  the  lesion  is  nearly  always  localized  in  the  apex  or  the 
upper  lobe,  in  bronchiectasis  in  the  lower  or  middle  lobe,  most  com- 
monly in  the  left  side  of  the  chest,  and  exceptionally  in  the  upper  lobe. 
In  phthisis  signs  of  pulmonary  retraction  are  almost  invariably  found 
— deep  excavation  of  the  supra-  and  infraclavicular  fossae;  in  bron- 
chiectasis these  are  often  fuller  than  normal.  The  atrophy  of  the 
respiratory  muscles  characteristic  of  chronic  phthisis  is  lacking  in 
bronchiectasis.  Dulness,  when  at  all  discovered  by  percussion,  is 
found  over  the  upper  lobe  in  phthisis  and  over  the  lower  lobe  posteriorly 
in  bronchiectasis.  In  the  latter,  more  often  than  in  phthisis,  the  reso- 
nance will  be  influenced  by  the  presence  or  absence  of  secretions  in  the 
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cavities  -one  ila>  when  they  are  full  ui  seerrtitjiis  tlit*  note  will  he  ihill, 
vvliite  another,  iifter  the  patient  has  expertnratecl  imifysely.  it  oiaiy  l)e 
resonant,  despite  tlie  faet  that  there  are  nnmenms  hir^e  moist  rales. 
In  thr  uncoitntwn  ntscn  of  hrunrhlfrf(t,si,s  aj  fkr  upper  lohr  there  is  elicited 
restmaftre  tthtnr  the  clavirk  and  dulnc'fy  hef(*fe  if;  tlw  ren^rMe  i,f  almost 
invariaUr  in  phfhi.ii.s.  With  lar^e  tnhereulous  eavities  in  one  lung 
there  are  almost  always  signs  ai  iniplieatiun  of  the  otfier  side  of  the 
ehest,  while  l>ronchiectasis  is  commooly  nnilateral.  If  the  csise  has 
Lieen  kept  under  observation  for  a  lon^  time  it  will  he  noted  that  in 
tnliereiiiosis  si^ns  of  i^onsohiiation  [jrecede  tliose  of  exeavatioii,  w  liile  in 
Imjnehieetasis  the  reverse  generally  oeenrs.  Bmnehieetatie  eaxities 
remain  of  ubrmt  tlie  same  si/e  tor  many  years,  often  indefinitely*  while 
active  tubtTciilous  cavities,  with  large,  moist  rales,  show^  a  detniled 
tenflcncy  to  enlarge.  When  hroucliiec^tatie  euvities  involve  both  sides 
*>f  the  chest,  which  is  very  rare,  they  arc  found  irregularly  sc^attered, 
with  ahnost  normal  hmg  tissue  inter\eniiig,  while  j>hthisical  cavities 
are  ctintignous  extensions  of  the  original  apical  lesion.  It  is,  in  fact. 
Very  rare  in  find  in  phthisical  chests  signs  (»f  rnr>re  than  t)ne  cavity  with 
more  f>r  less  healthy  lung  tissue  between  the  two  ex<^avatioTis.  In 
nudtipic  lironchicctjisis  this  is  the  rule.  The  heart  is  found  dis]>lared 
in  both  jihthisis  and  bninchie<*tasis  toward  the  atfectetl  side,  but  there 
is  one  signifieant  ilifFerence  which  has  been  pointed  out  by  William 
Hwart:  "The  dis]>lacemcnt  of  the  heart  toward  the  diseaHtnl  side  in 
the  chest  in  the  usnal  cases  of  unilateral  phthisis  tVillows  an  i>bli(pie 
<lireetion  upwiini;  a  horizcuital  displaccnient  is  exceptional  ami  suggests 
si>me  complicating  pleural  factor.  In  unilateral  l:iron(4iieetasis  the 
displacement  is,  prat^tically  speaking,  always  horizontal;  not  only  by 
renscui  of  the  basie  urigin  of  the  disease,  Init  largely  also  owing  to  the 
lowering  of  the  tliaphragm  on  the  sountl  side,  with  extension  of  the 
cardiac  beat  into  the  ejiigastrie  tiotch/'  This  holds  true  in  the  vast 
nmjority  of  rases,  and  is  most  easily  determined  with  tlie  aid  of  the 
ri>cntgcn*rays. 

Allot  her  iniiHKrtant  distinction  is  to  be  mentioned :  I  n  hronchieet^asis 
the  brent h  sounds  are  nsuatl\  feeble,  though  in  some  instances  they  may 
lie  bronchial;  a  large  munber  of  coarse,  miiist,  con.si»nating  rales  are 
audible,  and  the  *r-rays  show  only  slight  opacities,  variable,  according 
to  the  fulness  or  emptiness  of  the  cavities  at  the  time  the  exannnation 
is  maile.  In  i)hthisical  cavities  the  .r-rays  findings  are  more  accentu- 
ated and  more  extensive  than  ph\  sical  signs  would  h*ad  us  to  supi>ose. 
Scoliosis  is  a  common  sign  of  l>roiH4ueetaiiis — the  convexity  is  turned 
toward  the  alfeeted  side;  this  is  rare  in  cases  with  [jhthisical  cavities. 

Pleural  Vomicae.  Among  the  uon-tulxTenlous  pulmonary  conditions 
treated  as  advanct^^l  consumption,  and  often  sent  in  to  my  wards  at 
the  MiKitefiore  Hospital,  are  pleural  vomicie  -local izeil  collections  of 
pus  in  the  [)l*^ural  cavity,  r»riginating  in  the  lung,  pleura,  or  even  the 
abdominal  organs,  but  burrowing  their  way  to  the  exterior  through  a 
bronchus  or  ttstuJa.     These  Viimiea*  may  Ik*  found  anywhere  in  the 
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chest,  but  they  are  most  commonly  located  in  the  rej^ion  of  the  inter- 
lc»l>ar  fissure,  aiitl  nt  tlie  diaphragmatic  pleura. 

The  dibrerciiiiiil  ihagncrsis  between  pleural  voniicie  antl  advaiu^ed 
phthisis  is  very  simple  in  the  vast  niajority  of  cases.  Of  first  impor- 
tance is  a  good  history  of  the  case.  IMeural  vomicie  begin  acutely 
with  symptoms  of  pleurisy  with  effusion.  After  a  variable  time  the 
acute  symptoms  abate,  and  the  patient  recovers  to  a  certain  degree, 
but  he  keeps  on  expectorating  large  quantities,  *'mouthfuls/'  of  puru- 
lent matter.  In  others,  there  is  a  history  of  pneumonia,  followed  by 
empyema  which  broke  through  a  bronchus-  In  still  tfthers,  there  is  a 
history  of  an  acute  septic  process,  especially  after  a  surgical  operation^ 
or  after  childbirth.  Cases  ha\e  been  observed  in  which  the  pus  in  the 
pleural  pocket  came  from  an  appendicular  or  hepatic*  abscess,  the  pus 
burrowing  its  w^av  into  the  pleura,  and  then  through  the  lung  into  a 
br<inchu,s  to  the  exterior. 

All  cases  give  a  history  of  an  acute  disease  w^ith  fever,  perhaps  of  the 
sepjtic  t\T^)e,  [''''^^tration,  pain  in  the  chest,  and  either  primar\'  ov 
secondary  pneumonia  or  pleurisy  was  diagnosticated  at  the  time. 
The  fe\er  histed  a  xariahle  time,  in  some  cases  se\'eral  weeks,  when  it 
suddenly  <Iro])pcti  with  the  appearance  of  profuse  expectoration  of 
piLruleiit  materia L  The  ex])ectoration  may  come  on  suddenlv'  with  a 
gush,  almost  asph\xiating  the  patient.  During  the  first  few  days  the 
amoiU)t  brought  out  is  considerable.  In  a  case  under  my  care  it  was 
more  than  a  j)int.  Within  a  few  days  the  amount  of  sputum  decreases, 
hut  it  still  remains  relatively  profuse  for  an  indefinite  time.  It  is 
during  this  clironic  stage  that  tuljerculosis  is  often  diagnosticated* 
These  patients  cough,  expectorate  purulent  sputum,  often  have 
bemopt\'sis,  are  emaciated,  aiul  run  a  subfebrile  temperature,  influ- 
enced by  the  aoifjunt  of  expectoration.  When  the  latter  is  profuse, 
the  fever  is  negligible,  but  <lurii^g  days  when  the  cianmunicating  bron- 
chus is  plugged,  the  fever  is  high.  The  cough  and  expectoration  are 
influenced  by  posture;  some  cough  more  when  lying  on  the  affected 
side,  while  with  others  the  reverse  is  true,  apparently  depending  on  the 
direction  of  the  conuiiunicating  fistula  or  bronchus. 

Physical  expli^ratiun  o*"  the  chest  shows  signs  of  an  extensive  basal 
lesif  >n,  usually  sinujlating  the  signs  of  a  pleural  effusion,  Infact  the  first 
thing  one  thinks  *>f  after  going  over  such  a  chest  is  fluid,  probably  pus. 
But  exjilonitnry  puncture  fails  to  confirm  it.  In  the  cases  in  which 
the  vi>nnca  is  located  in  the  region  of  the  interlolmr  fissure,  the  signs 
are  those  of  constjliclation,  or  excavation  of  the  upper  part  of  the 
lung,  thougfi  careful  examination  shows  that  the  real  apex  of  the  lung 
renniins  uoaHected,  a  fact  w4iich  is  of  great  diagnostic  significance. 
The  alfected  area  is  dull,  more  commonly  flat,  on  percussion,  and 
either  fcelile,  cavernous,  or  amphoric  breath  sounds  are  heard,  de]3end- 
ing  on  whether  the  cavity  is  filled  with  secretions  or  empty  at  the 
time  of  the  examinatit>n.  Large,  moist  rales,  of  a  consonating  charac- 
ter, are  audible  over  the  affected  area. 
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The  differential  diagnosis  between  this  condition  and  phthisis  is 
tlins  dear:     The  history  points  to  an  acute  onset,  as  pleurisy  or  pneu-, 
ninnia,  or  fnllowini:  snme  other  sefitit*  process;  the  lesion  is  |r>calized  in 
the  lower  lolie,  or  in  the  re^nt>n  of  the  interhjbar  septum,  while  the  apex] 
of  the  hioj^  remains  free.     These,  eomhioed  with  the  fact  that,  despite  j 
its  alnuulance,  the  sputum  is  negative,  rules  out  tul>crryh>sis.     We  have 
repeated!  \'  emphasized  that  irbrn  the  aptw  show  ft  no  sitpw  of  a 
tmljf  ptwifivc  spuftnu  fihinthl  jmtify  the  diagnosis  aj  pbihi-fti^* 

Abscess  of  the  Limg.  — At  times  patients  with  puhnonary  abscess, 
especially  the  clu-onit^  ft>rm,  are  treated  as  advance<l  consumptives.     A 
et^nsideratioo  ot  the  hist<>ry  of  the  vw^e  should  clear  up  the  diagnosis  in 
most  cases.     It  isofttui  jjrecetleii  by  an  attack  of  asi>iration  pneurnonia^j 
mainly  after  an  operation,  very  often  after  tonsilIectoni\ ,  t>r  after 
septic  puhnonary  emboh'sm.     There  are  hectic  fever,  sweatings  emaei« 
tion,  and  spasmodic  cough,  expelling  hirge  cpiantities  of  sputum  whici 
differs,  as  a  rule,  fniui  that  observed  in  phthisis.     It  has  a  brown  color,! 
due  to  an  abundance  of  hematoidin  crystals  autl  elastic  tissue  fibers] 
which  may  be  found  microscoi)ieally.     In  rare  instances  it  is  fetid, 
but  not  as  offensive  as  that  of  gangrene  of  the  lung.     Hemoptysis,  at 
times  copious  hemorrhages,  occur,  and  it  is  often  this  symptom  that 
suggests  phthisis  to  the  patient  and  the  physician.     But  here  again  the 
location  of  the  lesion  should  clear  up  tlie  diagnosis.     It  is  usually  in 
the  lower  lohe,  while  the  apex  remains  free  from  pronouncefl  patho- 
logical changes.     I  have  seen  several  cases  in  which  the  lesion  was  in 
the  ujiper  h>be.  especially  in  rhabetics,  or  in  persons  on  whom  ofK?rations  J 
on  the  lower  jaw  were  |jcrforrucd-     Many  of  my  cases  began  st)on  after  1 
operations  on  the  tonsils.     But  all  iu  all,  the  hi.stnry,  the  fact  that  the 
apex  is  fn\\  the  character  uf  the  sputum,  and  the  absence  of  tutjercle 
bacilli,  are  diagu(»stic  points* 

Gangrene  of  the  Ltmg.  -Wlicu  occurring  as  a  sc([ucl  to  aspirationi 
pneumuuia,  pulmonary  embolism,  or  after  oi>erati(jns  on  the  jaw  inl 
diabetics,  or  to  the  entry  into  tlie  bronchi  of  foreign  bodies  such  afl 
teeth,  fishbones,  etc.,  gangrene  oi  the  lung  is  easily  distinguished  from^ 
phthisis  by  the  lust*>ry  ahme.     But  when  occurring  as  a  cotnplication  i>f 
l»ronchiectasts  it  is,  at  times,  uiistaken  f<jr  tuberculosis:     The  history| 
(»f  cough  and  ex|>ectoration  for  mam'  years  is  apt  to  throve  misleading. 
When  severe  pulnumary  hemorrhage  is  one  of  the  symptoms,  the  diag» 
nosis  of  tubercuhisis  is  fortified. 

But  fetid  sputum  is  excecitingly  rare  in  jdithisis;  as  rare  as  gangrene  is 
as  a  comi)licationof  })hthisis  (see  p.  503),  <  fangrene  is  characterized  hy 
higli  irregular  fever,  prostration,  cough,  and  ex|>ectoration  of  conjdder 
able  cfuantities  of  flni^b  fr(»tliy,  and  highly  offensive  sputum  whieb 
separates  into  three  In  vers,  the  lowcrmtist  containing  fragments  of 
lung  tis.sue,  I'dastic  tissue  is  only  rareh  found  in  the  s})utum  because* 
it  is  s<M>n  destrrtycfl  by  the  rapid  action  of  tlie  patlitjgenic  agent,  but 
at  times  fragments  of  lung  tissue  may  be  di.scovere<b  None  ot  these 
clinical  features  are  seen  in  pulmonary  tul)erculosis,  excepting  wheu 
gangrene  appears  as  a  complication. 


Bronr'Ki(?cta.siw,  Ijir|»t>  cavity  with 
thiek  \\n\h  in  upper  lobe  of  right  lung; 
thick  pleura  with  dilatcil  lirrmchi  in  kiwer 
lohc;  plevatiori  o(  diapliragui.  Lc^ft  lunj? 
emphj'sematriiLH;  calcified  nndule  in  second 
interspace.    Dcxtrix-a^rdin . 


MftaHiatir  hyperiM-phronia  of  the  lunj;. 
Autonsy.  S<?nt  in  as  luliemilnus.  Opaci- 
ties denntinK  infihration  c*f  both  apice-s. 
p]frusion  (hemorrhai^ic)  into  right  pleura. 


CANCER  OF   THE  LUNG 


Cancer  of  the  Iiimg,— Intrathoracic  neoplasms,  especially  carcinoma 
and  sarcoma  of  the  bronchi.  hing»  pleura,  and  glands,  are  often  mistaken 
for  tuberculous  disease  of  the  lung.  The  onset  is  insidious  with  cough 
and  mild  fever,  the  curve  in  some  cases  under  my  care  having  exqui- 
sitely simulated  that  seen  in  typical  ca,ses  of  iuf*ipient  tuberculosis. 
When  to  this  are  added  hemoptysis  of  various  degrees,  and  loss  in 
weight,  it  is  clear  that  there  are  strong  reastms  for  thinking  of  tnbcr- 
culosis,  the  more  common  disease.  Moreover,  malignant  disease  of 
the  lung  is  likely  to  pursue  a  very  slo^v  course. 

The  differentiation  is  made  by  the  svTnptoniatology,  ami  the  physical 
signs  as  well  as  with  the  aid  of  the  .r-rays,  though  I  consider  the  .r-ray 
findings  less  reliable  in  early  cases  than  rational  interpretatiim  of  signs 
elicited  by  exploration  of  the  chest  (see  Plates  XXIV  ami  XX\")« 
While  growing,  the  tumor  gives  rise  to  certain  pressure  symptoms  which 
are  of  immense  value  in  the  flifferential  fliagnosis.  Pressing  upon  the 
superior  vena  cava,  enlarged  veins  on  the  chest  wall  and  shoulder  or 
anterior  part  of  the  neck  are  produced;  pressure  on  the  symjiathetic 
will  dilate  the  pnpil  on  the  affected  side.  There  may  be  a  ditTerence 
in  the  fulness  of  the  pulse  when  the  two  radials  are  compared.  These 
signs  are  invaluable,  but  they  are  more  often  absent  as  present. 

At  the  beginning  of  the  disease,  when  the  new  growth  is  yet  insig- 
nificantly small,  the  physical  signs  may  not  show  any  alterations  in  the 
resonance  and  breath  sounds,  and  the  constitutional  symptfjms  of 
tuberculosis  may  be  so  striking  as  to  mislead.  But  it  appears  that  in 
nearly  all  cases,  even  those  shr>wing  a  subfcbrilc  temperature,  the  pulse 
is  normal,  which  is  rare  in  tuberculosis.  Pain  in  the  chest,  and  tender- 
ness of  the  skin  of  the  affecteil  sitle  are  (rharactcrlstic  of  tninor,  l>ut  rare 
in  phthisis.  Dyspnea  is  very  common  in  tumor,  rare  in  phtlu'sis.  In 
some  cases  I  have  note<l  symptoms  and  signs  of  pnlmonarT^'  cmi)h>'sema, 
with  slight  fever  and  hcmo]>tysis.  Here  again  the  diagnosis  was  diffi- 
cult  antl  rec[iiired  prolonged  obser\'ation  before  a  cunclnsion  conlil  be 
arrived  at. 

With  the  growth  of  the  tumor,  local  signs  ma>'  be  mafle  out  by 
physical  examination.  If  the  neoplasm  is  located  in  the  upper  ()art  of 
the  chest,  the  signs  again  simulate  tulH*rculosis,  hut  a  careful  analysis 
of  the  findings  usually  shows  striking  differences.  Emaciation  appears 
early  in  phthisis,  while  in  cancer  of  the  lung  the  nutrition  of  the  patient 
may  leave  little  to  be  desiretl  for  many  months.  Even  in  the  later 
.stages,  when  the  patient  loses  in  weight  ctjusi^lerably  ami  jirctgressively, 
the  ( achcxia  differs  markedly  from  that  of  tuberculosis.  In  the  latter 
the  patient  appears  hectic,  while  in  the  former  tiic  waxy  yellow  tinge 
of  cancerous  cachexia  is  almost  invariably  noted  at  first  sight;  the 
severe  blanching  of  the  face  also  betrays  malignant  disease.  But,  as 
was  already  stated,  cachexia  appears  late  in  intratlmracic  tumor, 
white  in  tuberculosis  it  is  often  an  early  sym]>touK 

I'ercussion  over  the  site  of  the  tumor  elicits  a  flat  note,  which  is 
never  found  in  tuberculosis  of  the  upper  lobe.    Moreover,  above  the 
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area  o(  flatness  there  may  be  an  area  of  resonanre,  a^in  unknown  in 
tnlKTtnitoiis  lesions.  The  alTeeteij  sh!e  of  the  rhest  in  many  castas  may 
tlms  he  fimrnl  to  l»e  made  up  of  three  zfKies:  an  ti[)iHT,  resonant  one, 
ahovc  the  seeontl  rih;  a  nikldle  one,  fn^m  the  seeornl  rih  fijr  one  or  two 
interspaeej^,  whieli  isflat,  aiu  1  the  If  >wermo.st  ago  in  resouaiit.  Tlte  upper 
area  of  resonance  should  inuiied lately  excite  uispieion,  \Mien  the 
growth  appears  first  in  the  lower  parts  of  the  eliest  tnl>eniil(*sis  sliould 
not  at  all  he  thon^lit  of.  but  often  pleural  eH'usitai  is  simulated,  but 
this  is  exelurled  very  easily,  in  mast  cases  by  the  history,  eourse,  and 
physical  si|jns. 

Auscultation  also  j^ives  very  valuable  clues.  If  the  tumor  is  of  some 
dimensifms,  there  will  be  noteil  feel>!e  or  c  t^my>lete  alisenee  of  breath 
Hounds  (»ver  the  (ircurnscrilied  area  whii'h  hns  been  found  ttut  orj  per- 
cussion. Now,  in  tuherculnns  lesirjus  with  such  extensive  implication 
there  are  almost  invariably  to  he  hearel  arlventitious  sounds,  usually 
large,  moist,  and  consonating  rales.  It  may  Ik*  stated  that  a  vvry  duU  or 
flat  fiidf,  with  fvvhlr  breath  .^oiuiflf,  uithnfd  muf  mlrs  in  fftnmghf  .Huggr,Hirt 
ttf  a  ftimor.  The  reasons  for  the  al>senc<'  of  breath  Sf»unds  are  these: 
The  tumor  often  arises  fnim  the  wall  of  a  large  brt^nehus  ami  w*ith 
its  growth  it  compresses  the  air  tube;  or  when  one  of  the  meiliastinal 
glands  is  the  stajrcc  of  the  tumor,  its  grcJAtli  uniy  ciunpress  a  large 
lu^out hus  in  its  vicinity.  The  result  is  atelertasis  of  the  lobe  supplied 
by  this  bronchus  -flatness,  absent  breath  sounds,  etc.,  but  no  rales. 
Again,  such  extensive  tubereulous  involvement  is  aeinjmpanied  by 
ailventitious  soutuls.  Tliese  signs,  eotnbiued  with  the  lack  of  the  toxic 
symptouis  of  phthisis,  especially  the  lack  of  tachycardia,  are  sufficient 
to  direct  attcntiiHJ  to  the  probleui  of  uudigJiancy,  even  in  the  presemt* 
of  such  s\iuptoms  as  congh.  slight  fever,  heuuiptysis.  etc. 

With  the  growth  of  the  tunu»r  the  area  of  flatness  increases,  the  veins 
on  the  citcst  Ijf^come  more  and  more  prtJininent.  and  at  times  metastatic 
de]>osits  are  discovered  in  the  glands  above  the  ilaviclcs,  etc.  A  grwHl 
sign  to  be  considered  is  the  positiim  of  the  trachea  and  the  heart: 
III  tulRTcnlosis  with  sueli  extensive  invtilvement  tlicse  two  organs  are 
drawn  toward  the  ail'ected  side.  i\hile  in  cancer  of  the  lung  they  are 
pushed  awa\"  toward  tlie  onatTet  ted  side.  'Hiis  sign  has  served  me 
often  in  iloufitful  rases.  In  the  later  stages  of  ciuuvr,  when  the  timior 
become  gangremais,  and  fetid  sjnitum  is  expectorated,  the  mt^liastinnm 
nnn'  be  drawn  toward  the  aiTected  side,  as  hns  been  uotetl  by  the  writer 
in  rare  instances. 

Malignant  tumors  of  the  ]>hnira  or  hmg  are  complicated  by  pitniral 
effusions  in  fiver  -VI  per  cent  of  case»s.  In  many  the  Unit!  is  serous,  in 
others,  serosanguineous^  while  at  times  it  is  purulent.  If  the  diagnosis 
has  not  lieen  previijusly  made  the  difficnlties  increase  when  tins  occurs. 
The  Ituid  is  often  sangnine<>us,  but  this  iloes  not  help  us,  Ix^cause  it  is 
often  st»  in  plitfiisis.  The  pressure  signs  enmnerated  aliove  are,  how- 
ever* more  likely  to  occur  in  cancer.  A  careful  watch  for  metastases 
may  clear  up  an  otherwise  obscure  case.    We  must,  however,  again 
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emphasize  that  %vhen  blood  is  foiiud  at  the  first  exploratory  puncture, 
it  is  of  greater  diat;Tiosti(*  si^nific^aiiee  than  when  found  at  the  seeond 
puuetiire,  heeaiise  ta[»]>in^  the  e!iest»  at  times,  eauses  hleedin^r.  thus 
eoltiriiig  the  etfusifai.  ruruient  etl'iisinns  are  not  uneoiumon  in  eaia  er. 
At  times  fra^auents  of  tlie  growth  oreharacteristie  eelLs  are  found  in  tlie 
eentrifuge(!  speeinieii  of  the  aspirated  fluid,  but  this  is  rare  in  my 
experienee.  It  has  I>eeri  stated  that  when  a  lar^e  number  of  eoarsely 
granular  etisinophile  eells  are  found  in  the  fluid  it  is  a  good  sign  ui'  tumor 
of  tlie  pleura  or  lung. 

One  eharaeteristie  of  eflusions  in  eases  of  cancer  of  tlte  lung  is  that 
they  fill  the  entire  pleural  eavity;  at  least,  flatness  is  elicited  while 
percussing  the  f'hest  fn»m  above  the  clavicle  down  to  the  diaphragm, 
antl  this  is  a  sign  which  has  Inirdly  ever  failed  the  writer  in  eases  in 
which  fluid  in  the  ctiest  was  the  first  thing  seen  when  the  patient  is 
examined.  In  inflanuuatory  pleural  effusions  the  resonance  above  the 
upper  level  of  the  fluid  is  mnre  or  less  tympanitic — skodaic.  In 
hydn>-  and  fmipneumothorax,  it  is  shifting.  In  cancer  4»f  the  pleura 
or  Inng  it  afjparently  Alls  the  entire  chest»  which  is  exceeflingly  rare, 
if  it  ever  oeeiirs,  in  eflusions  flue  to  other  eauses  in  which  there  is  at 
least  resonance  above  the  clavicle. 

The  %vriter'  has  recently  aspiratefl  fluid  in  the  chest  and  replaced  it 
with  air  in  the  usual  way  in  which  a  pnetunotliorax  for  therapentic 
purposes  is  inducerb  A  tumor  is  then  nnalc  much  clearer  tai  the 
roentgcnographie  plate  than  ean  he  exp^eeted  otlierwise.  Similarly  a 
diagnostic  pneuniothorax  is  indiicecl  in  rases  without  fluid  with  a  view 
of  l>ringing  out  tlic  ontlincs  (tf  an  intrathoracic  neoplasm. 

I  Inive  observed  several  in  cases  in  which  the  first  sympttans  and 
signs  were  those  of  jmlmtmary  emphysema,  only  the  persistent  unpro- 
ductive cough,  slight  fever,  and  hemoptysis  drawing  the  attention  of 
the  patient  to  the  seritajsness  t>f  the  disease.  The  dyspnea  may  be 
severe,  and  in  une  case  it  was  even  distinctly  stridtjrfUis,  due  to  [>ressure 
of  the  growth  or  the  inn>!icate(i  tracheal  glands  on  the  trachea.  In  a 
few  «'ases  1  ha\  e  seen  distinct  pulsations  of  the  thorax,  especially  when 
the  tumor  appeared  in  the  upper  part  of  the  chest.  These  pulsaticms 
could  be  perceived  ljy  paljmtion.  These  signs  are  not  all  present  in 
every  patient,  still  some  may  he  found  in  each  case,  anrl  shtnild  be 
considered  l>eforc  a  diagnosis  is  nuule. 

Actinomycosis.— Actinomycosis  of  the  lung,  in  its  initiid  stages, 
presents  symj>toms  and  signs  not  unhke  those  (»f  pulmonary  tul>ereu- 
losis.  There  are  cough,  loss  of  flesh,  mild  fever,  etc.  So  long  as  the 
fungus  remains  within  the  lung  there  may  be  little  or  rm  expectoration 
and  the  sputum  is  microsctjpicalty  negative.  When  it  nnakes  its  way 
into  a  bronchus,  a  niicn»scoj>ic  examination  may  reveal  the  fungus, 
if  it  is  looked  ff)r.  When  it  reaches  the  pleura,  symptoms  of  jtleurisy 
with  effusion  arij^e  and  the  patient  is  for  a  time  treated  for  tuberculou,s 

t  Jrmr,  Am.  Mnl.  Assn.,  1921,  76,  flSl. 
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pleurisy  or  cmfjycinji.  Thf'  t'oiistitiitiooal  symptoms  in  atlvruicfMl 
cikscs  of  artiiioiiiyi'usis  siiiiulatL'  those  of  atiivt'  arul  a<fvaiitt*d  plitliisis 
very  strikingly.  There  are  hct'tic  fever,  tjiehyeardia,  eiiuHiation, 
ctjuj^ti,  and  expei^toration  of  large  quantities  «jf  Mumnnilar  s|)Utum» 
lieniojjtysis,  etf. 

In  the  initial  and  latent  stages  aetinoniytT^sis  differs  from  phthisis 
in  the  following  pohits:  Tubercniosis  lesions  l)e^in  at  the  apex  almost 
invariahly,  while  actinomyeosis  is  usually  localized  in  the  nu'ddle  or 
lower  lobe.  We  have  already  repeatedly  warned  against  a  diapiosis  of 
tul)erculosis  when  the  apex  remains  unaffected.  There  are»  however, 
cases  of  actinomycosis  in  which  the  u]>per  IoIm?  of  the  lung  is  the  first 
to  be  affected*  IJeeause  at  this  st-age  tubercle  bacilli  and  elastic  tissue 
may  be  absent  in  phtliisical  patients,  the  difficulties  are  at  times 
nnsunuountable.  A  careful  search  should  be  made  for  the  ray  fungus 
in  all  doubtful  cases. 

The  4liagnosis  is  usually  cleared  nj)  within  a  few  weeks  when  a  fluc- 
tuating swelling  appears  on  the  chest  walb  which  may  suggest  empyema 
necessitatis,  especially  since  there  are  also  signs  of  a  pleural  eH'usion. 
But  an  examination  of  the  sputum,  or  of  the  pus  remove* i  from  the 
external  swelling,  shows  yellowish  graniJes  or  streaks  of  actinomycotic 
growth. 

Streptotrichosis  of  the  Lung.— Nocardia.— Infection  with  any  of 
the  microorganisms  of  the  streptothrix  group  may  give  symptoms  which 
are  often  mistaken  for  those  of  chronic  pulmonary  toberculosis.  Of 
late,  many  cases  ha\'e  been  reported  in  this  country,  while  in  Europe 
these  infections  have  Ijeen  described  as  pseud otubercuhms.  In  1898 
Sirmni  Mexner*  described  a  ca^e  of  this  '*pseudotubercuh»sis**  with 
autopsy.  More  recently  Edith  J,  Cla>^le,*  William  M,  Stockwell,' 
anrl  others,  have  reported  cases  in  this  country. 

The  symptoms  are  those  of  chronic  phthisis.  The  onset  is  slow  and 
insidious.  The  patient  coughs,  ex(>ectorates  mucopurulent  material, 
and  is  short-winded.  Hemoptysis  is  not  uneoramon  though  profuse 
pulmonary  hemorrhages  are  not  observed.  Either  streaky  sputum  or 
small  amounts  of  blotxi  are  brought  (mt.  The  symptoms  of  toxemia, 
such  as  fever,  nightsweats,  tiichycardta,  etc.,  are  usually  wanting. 
Most  patients  pre^sent  a  rather  guo<l  external  appearance  despite  the 
symjitinns  of  pulmonary  trouble  which  may  have  lasted  for  ve^irs.  It 
seems  that  most  patients  are  treated  as  tuberculous  with  negative 
sputum,  and  are  atlmitted  to  sanatoriums  and  hospitals  for  advanced 
consumptives. 

The  differential  diagnosis  can  ordy  be  made  by  a  mierijseopical 
examination  iA  the  sputum,  of  which  large  quantities  should  be  obtainetl 
fur  the  purpose.  Inasmuch  as  the  staining  methods  employed  to 
discover  tubercle  bacilli  render  the  streptothrix  invisible,  and  some  of 

I  Jour.  Exper.  Mtd.,  1898.  S,  435. 
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the  stains  are  acid-alcohol-tast,  great  care  should  be  taken  in  gauging 
the  amount  of  the  deeolorization  of  the  carbol-fuchsin  preparations, 
which  should  be  varied  so  as  to  differentiate  the  less  acid-fast  types. 
The  Gram-method  of  staining  may  also  be  emplcned.  There  are  strong 
reasons  for  believing  that  it  special  care  were  taken  with  all  sputum- 
negative  cases  showing  signs  of  chronic  tuberculosis,  more  cases  of 
pulmonary  streptotrichosis  would  be  discovered.  Cla>T)ole^  believes 
that  she  has  worked  out  a  certain  serological  reaction  which  she  recom- 
mended as  of  diagnostic  value  in  streptothrix,  but  considering  the  large 
number  of  types  of  this  microorganism,  it  is  problematical  whether  a 
single  skin  reaction  will  be  efficient  diagnostically. 

Bronchopulmonary  Siiirochetosis.— Hemoirhagic  Bronchitis.  —  This 
disease  was  first  observed  in  Ceylon  and  described  by  A.  Castellani  in 
1905.  Later  Jackson  reported  cases  in  the  Philippine  Islands,  and 
during  the  World  War,  many  cases  were  discovered  among  the 
troops  in  France,  Belgium,  Italy,  England,  Switzerland,  etc.  In  a 
soldiers'  sanatorium  in  Northern  Italy,  Castellani^  found  that  3  per 
cent  of  the  patients  sent  in  with  the  diagnosis  of  pulmonary  tuber- 
culosis, in  reality  suffered  from  bronchopulmonary  spirochetosis. 
Similar  experiences  have  been  recorded  in  France. 

The  symptoms  are  akin  to  those  of  pulmonary  tuberculosis,  and  most 
patients  are  treated  as  such.  As  given  by  H.  Violle,^  there  is  cough, 
more  or  less  copious  expectoration,  but  fever  is  lacking  in  the  majority 
of  cases,  while  the  general  condition  of  the  patient  leaves  little  to  be 
desired.  Violle  states  that  the  gross  appearance  of  the  sputum  is 
characteristic  and  that  a  diagnosis  can  be  made  by  examining  it  alone. 
The  expectoration  is  viscid,  uniformly  thick  and  closely  resembles  the 
juice  of  gooseberries.  But  what  makes  the  symptomatology  like  that 
of  phthisis  is  the  pulmonary  hemorrhage  which  is  never  lacking.  The 
blood  brought  out  may  be  considerable  and  is  of  a  peculiar  pinkish 
color;  fatal  hemorrhage,  however,  never  occurs.  P.  Nolf  and  P.  Spehl* 
describe  cases  without  hemoptysis.  If  these  cases  the  sputum  was 
mucopurulent,  yellowish-green  in  color,  and  after  some  days  became 
fetid,  the  fetor  remaining  pari  passu  with  the  number  of  spirilla. 

Physical  exploration  of  the  chest  may  reveal  nothing,  or  some  signs 
of  bronchitis  may  be  discovered.  In  rare  cases  signs  of  consolidation 
of  an  apex  or  any  part  of  the  lung  have  been  found.  S.  Fishera^ 
reports  cases  of  apical  catarrh  running  a  chronic  course  with  fever, 
loss  of  flesh,  nightsweats,  and  blood-stained  sputum  containing  spiro- 
chetfle,  but  no  tubercle  bacilli. 

Several  cases  were  admitted  to  the  Montefiore  Hospital  as  tuber- 
culous.*   The  symptoms  and  signs  were  those  of  a  pulmonary  abscess 

»  Jour.  Exper.  Med..  1913,  17,  99. 
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with  pain  in  the  t-liest,  lii|J:h  *_'ontinunus  ft-ver,  incessant  nnigh  and 
cn)pioiis  expectoration  of  otferisively  fetid  sjjutum.  Spiroehetie  antl 
fitsifonii  hadlli  were  ftnnid  in  the  spntiim,  and,  at  the  autopsy,  in  the 
piihiHJniiry  tis.siies.  However,  th«\se  iirpmisnis  were  also  found  in  the 
gimis  of  patients  who  suH'ered  fn»ni  severe  pyorrliea,  and  tlie  inij>ression 
wa!s  gained  that  tlie  Inni^s,  at  least  in  these  eases,  were  infeete*!  by  the 
spirocheta:'  derived  from  the  bneeal  nineous  membrane.  In  another 
case  in  which  these  organisms  were  ftanid  in  the  s|>ntum  there  was 
alstj  py(»rrhea.  This  patient  suffered  from  a  chn>nie  hronchiai  disease, 
and  the  signs  w^re  not  unlike  those  of  fil>roid  phthisis. 

The  (hfferentiation  from  phthisis  can  be  miide  only  by  a  micrf)scopie 
examination  of  the  sputum.  The  spiKK'hfkp  hrojicliiali^  and  fusiform 
Iiacilli  are  found  in  large  numbers;  in  some  cases  tlie  s|)e('imens  an* 
actually  teeming  with  them.  They  may  be  stained  witii  tlie  Homan- 
owski  stain*  Imt  the  silver  nitrate  stain  uf  Fontana-Tribeudeau  is 
superior.  The  organism  is  extremely  variable  in  shape,  lengtli,  atid 
number  of  spirals.  It  has  not  yet  been  cultivated,  l>nt  dudmers  and 
O^Farrcll  have  succeeded  in  inoculating  monke\s  by  intratracheal 
injet  tions  of  a  [>atient\s  sputum.  The  progm^sis  is  generally  favorable 
in  a(  ute  cases,  though  in  those  developing  pulmonary  aliseess,  as  the  one 
(jbserve*!  by  the  writer,  a  fatal  issue  is  the  rule,  l>ut  when  the  diftease 
runs  a  chronic  course  it  may  last  indefinitely,  with  occasional  remissions. 

The  difTerentiatii»n  from  phthisis  is  tlius  made  by  the  following 
criteria:  Absence  of  tubercle  bacilli,  of  liyphoinycetes,  and  ejf  ova  of 
Pffragmtimm  ur^termanii  from  the  sputum,  while  the  SinntchcUr 
bmnckhlw  nml  fusiform  bacilli  are  found. 

Pulmonary  Lesions  in  Cardiac  Patients.  — Patients  suileriug  from 
organic  heart  disease,  especially  mitral  stcnctsis,  often  cougb»  ex(»ecto 
rate»  spit  bhwHi,  have  mild  fever,  and  are  emaciated,  and  f*>p  tfjene 
reasons  are  very  frequently  treatefl  for  tubereid^>sis.  Several  cases  ot 
mitral  stenosis  are  ammally  sent  into  my  wants  in  the  Montefiore 
Hospital  as  tubercuhms,  and  in  my  private  practit  e  I  have  very  fre- 
(iuentl\'  cases  ]>resented  to  me  as  tuberculous,  tlauigb  they  only  suffer 
from  mitral  obstruction.  The  main  reason  is  the  frefjueney  of  hemop- 
t\'sis  in  mitral  stenosis,  which  is,  as  has  already  bef^n  meutiont»rl,  next 
in  fretjnenty  to  tulierculosis  a  cause  of  l>hH)d  spitting*  Tlie  amiiunt 
of  bi(HKl  expei'torated  may  l>e  slight,  only  streaky,  and  in  rare  eases 
even  copious.  I  have  tiliserved  it  in  fulh  compensatetl  cardiac  lesions, 
and  in  those  with  signs  of  decompensation.  In  the  former,  the  hy|jer- 
trophietl  heart  pumps  the  bliHid  through  the  pulmonary  vessels  with 
great  vigor,  and  Iwn'ause  of  the  olistruction  it  meets  while  passing 
ttiroiigh  the  narrowed  mitral  valve  the  (jressure  is  increased,  rupturing 
scaue  of  the  capillaries.  It  is  for  this  reason  that  we  meet  at  times  with 
hemoptysis  in  patients  in  whom  compensation  is  as  perfect  as  could 
l)e  exjiectetb  In  cases  of  heart  failure  als(j  hcmopt\  sis  occui's,  at  times, 
due  to  hemorrhagic  infarcti*>n  or  eml)olisni;  tljou^h  enilMilism  umx  be 
said  to  be  an  infrequent  cause,  ami  when  it  does  occur,  it  is  due  to  an 
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antemortem  clot  in  the  right  aiiririilar  appenrlix.  The  s^Tiiptoms  are 
clear-cut,  but  I  have  seen  many  in  whicli  tulnTcultHis  was  (liai^ntKsti- 
cated.  It  usually  ownirs  suddenlv,  pniducing  acute  pain  in  the  chest, 
dyspnea,  ortho])iiea,  cyaiinsis,  urid  heuiorrhsi^^c,  at  tiuies  very  cupious. 
In  other  cases  the  bleeding  is  due  to  thromlujsis  of  the  pulmonary 
v^essels,  and  theu  the  aeeonipanying  svinptonis  are  less  acute-   • 

In  rare  instaneei^  hmr^wTifJiiim  add  it  inn  to  the  cough  and  hemoptysis 
may  suggest  tuberculosis  when  the  real  troulxle  is  mitral  stenosis. 
Osier, '  Frisehiiuer,  Alexander,  Ibifbaucr,  and  others,  have  drawn 
attention  to  hoarseness,  and  a  brassy  or  stenotic  c^)Ug]i  as  a  symptom 
of  mitral  stenosis.  In  a  t*ase  reported  by  Osier  it  was  found  at  the 
autopsy  that  the  left  recurrent  laryngeal  nerve  was  r'ompresser!  ngainst 
the  arch  ot  the  aorta  ami  the  ligatnentuui  F^otalli  l>y  the  dilated  left 
auricle  and  has  shown  degenerative  changes. 

Jn  chnmic  cases  of  mitral  stenosis  in  which  cinigh.  emaciation,  hemop- 
tysis, etc.,  suggest  a  tubereuhms  process  the  follnwing  points  of  ditt'er- 
entiat!(»n  are  to  !h*  borne  in  mind:  Dyspnea  on  exertion  is  more  pro- 
nounced in  cardiac  than  in  pulmoinjry  jjatients.  We  have  already 
slujwn  that  di^spn^^a  is  not  tmc  of  ike  ranlinal  symptomi^  af  pldhms  in  its 
nirlp  dngc  (see  p,  278).  Rest  for  a  few  da\\s  may  relieve  the  dyspnea 
of  cardiacs.  The  cough  in  cardiacs  is  aggra\'ated  during  the  cold 
weather,  or  when  the  patient  walks  against  the  wind,  antl  not  influ- 
enced much  by  sedative  medication  (heroin,  codein,  etc.)  which  relieve 
the  cough  in  the  tuberculous.  Digitalis,  however,  often  relieves  the 
cougli  in  cardiacs.  In  the  tuberculous  the  heart  is  smaller,  at  k^ast  nf»t 
larger,  than  normal,  while  hypertrophv  or  dihitation  may  be  made  out 
in  nearly  all  cases  of  mitral  stenosis. 

Physical  exijioration  of  tiie  chest  may  show  some  areas  of  atelec- 
tasis, catarrh,  or  localized  pulmonary  eilema,  simulating  phthisical 
lesions.  Owing  tn  brcwn  iiiduratif^n,  the  signs  elicitcf!  over  the  ajiical 
area  are  those  of  consfilidation,  in  some  eases.  In  most  eases,  lu)wc\'cr, 
the  resiaianee  above  the  clavicle  is  not  impaired.  Rales,  when  heard, 
are  found  over  the  hmer  parts  of  tlie  chest  anil  bilaterally,  and  they 
are  not  constant,  because  they  are  due  to  localized  edema  of  the  lung. 
The  cardiac  nuu-mur  characteristic  of  mitral  stenosis  usually  decides 
the  diagnosis.  In  the  rare  cases  of  mitral  stenosis  witlmut  rnunnurs, 
or  when  the  murmur  disappears  owing  to  decouipensatioti,  we  usually 
find  an  accentuation  or  redujjlication  of  the  sectjnd  scjund  in  the  secoiid 
intercostal  space  near  the  left  border  of  the  sternum.  At  the  a])ex 
tlie  first  sound  often  has  a  snappingcharacterandon  paljiution  a  systolic 
tap  tif  shock  may  lie  felt.  Percussion  shows  enlargement  of  the  area 
of  cardiac  dulness,  and  in  cases  of  decompensation  some  form  of 
arrhythmia,  usually  tliat  of  auricular  fibrillation,  may  be  noted,  all 
<if  which  are  lacking  in  phthisis. 

These  Higns  should  Ix?  sought  for  in  every  case  t>f  cough  and  hernop- 


I 


Aroh,  it^'TU  di?s  mulsid.  tl.  nnt'ur.  I'JtJl*,  53,  ^45;  Jcmr.  Am.  M«*d,  Aysn,  C.MJS,  4,  'Jil.'K 


1 


554    DIFFERENTIAL  DIAGNOSIS  OF  PULMONARY  TUBERCULOSIS 

tysis  in  which  the  signs  of  pulmonary  tuberculosis  are  not  clear!}' 
noted.  While  it  is  ]>ossible  that  ]>atients  with  mitral  stenosis  should 
l)ecoine  tul)erculous,  yet  this  is  exceedingly  rare.  In  fact,  it  has  been 
my  ruU  never  to  (Imgnosiicate  tuhemihmH  in  one  showing  sig^ns  of  disease 
of  the  mitral  valve  and  cardiac  hypertrophy  or  dilatatum,  irrespective  of 
the  physical  signs  elicited  while  examining  the  lungs,  unless  the  sputum 
reveals  tubercle  bacilli.  I  have  hardly  seen  more  than  a  dozen  eases  of 
mitral  stenosis  developing  phthisis. 

Pulmonary  infarction  occurring  during  the  course  of  cardiac  disease, 
or  from  an  embolus  arriving  from  some  distant  diseased  vein,  may 
be  a  source  of  error,  as  I  have  seen  in  several  cases.  The  patient 
knows  that  he  has  an  organic  heart  lesion,  or  phlebitis,  and  perhaps 
has  been  treated  for  these  conditions.  Suddenly,  without  any  warning, 
he  is  seized  with  severe  pain  in  the  chest,  distressing  dyspnea,  or 
orthopnea,  and  hemoptysis.  In  some  the  bleeding  is  very  copious, 
even  threatening  life.  After  the  acute  symptoms  have  been  amelio- 
rated, an  examination  shows  signs  of  a  localized  area  of  diseased  hmg: 
Impaired  resonance,  feeble,  or  bronchial,  breath  sounds,  and  moist 
rales.  These  physical  signs  are  mostly  found  in  one  of  the  lower  lobes, 
but  may  also  occur  in  the  middle  or  upper  lobes,  especially  in  the  inter- 
scapular space.  But  the  history,  as  well  as  the  signs  of  a  cardiac  lesion, 
or  of  phlebitis,  should  clear  up  the  diagnosis  in  most  cases.  However,  I 
have  seen  many  patients  with  mitral  stenosis,  or  with  remnants  of 
pulmonary  infarction,  treated  for  an  indefinite  period  in  tuberculosis 
clinics  in  New  York  City,  and  others  who  have  been  admitted  to 
sanatoriums  and  kept  there  for  months. 

In  acute  endocarditis  and  pericqrditis,  rheumatic  or  infectious, 
symptoms  of  tuberculosis  may  be  present.  There  are  fever,  tachy- 
cardia, emaciation,  hemoptysis,  and  some  of  the  physical  signs  of  acute 
miliary  tuberculosis.  In  most  cases  no  murmur  is  audible,  and  the 
area  of  cardiac  dulness  may  not  be  found  increased  perceptibly. 
When  to  all  this  there  is  added  a  pleural  efiFusion,  which  is  not  uncom- 
mon, the  diagnosis  of  tuberculosis  appears  inevitable.  But  a  careful 
inquiry  into  the  history  of  the  onset  of  the  disease,  as  well  as  the  fact 
that  the  pleural  effusion  is  bilateral,  should  excite  suspicion.  Patients 
with  acute  articular  rheumatism,  when  showing  some  signs  or  symp- 
toms of  tuberculosis,  should  not  be  considered  tuberculous  without 
positive  proof,  or  a  careful  study  of  the  course  of  the  disease.  Signs 
of  pericardial  effusion  are  also  indications  that  we  are  dealing  with  a 
cardiac,  and  not  with  a  tuberculous  lesion. 

Syphilis  of  the  Lung.— Syphilis  of  the  lung  is  an  extremely  rare 
disease,  and  when  it  does  occur  it  is  very  difficult  of  diagnosis  patho- 
logically as  well  as  clinically.  Ac^cording  to  Osier,'  of  2500  autopsies 
at  Johns  Hopkins  Hospital,  lesions  which  were  believed  to  be  syphilitic 
were  present  only  in  12  cases.    In  a  study  which  included  all  the 

»  D'Arcy  Powers*  System  of  Syphilis,  lAmdon,  1914,  3,  16. 
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Syphilis  of  the  lung  sinmiating  in  rhe 
rtw'ntRPTvoKram  a  tuberculous  lesion  in 
the  right  apex. 


Pulmonary  t^yphiht*.  Diffuije  perihron- 
€hial  in  hit  rations  of  riRht  lung^  mostly 
markt»tl  at  the  lower  halL  Hil^ja  glanda  in 
left  lung  ar«  distinctly  enlarged.  Peri- 
cardial adhetiiona  mainly  seen  in  right 
side. 


Fig.  4 


Moderate  calrifiratinn  at  the  hi  1  its  on 
both  side*!.  Right  diaphragm  elevated. 
Heart  enlarged,  aort^i  dilated.  Both 
apices  free.  Clinical  diap^^osis,  svi>!iili9  of 
the  lung*  Admitted  as  tubercuiuus,  and 
treated  sus  such  for  many  years. 


Malignant  growth;  empyem.i,  ii^nnj- 
genenua  shi^dow  obscuring  left  lung  tield. 
Because  of  the  finid  and  the  heart  is  pulled 
toward  the  left,  the  roentgenogram  cannot 
deride  whether  it  is  due  to  a  thick  pleura 
and  parenchymatous  lesion,  or  solely  t4> 
effusion.  Right  lung  emphj'wettiatoufl  and 
also  shows  a  slight  infiltration  of  the  apex. 
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Ix)ndon  Museums,  J.  K.  Fowler^  was  only  able  to  discover  12  speci- 
mens, and  2  of  these  were  of  a  doubtful  nature.  Anions  (MKK)  cases 
of  syphilis  at  the  hospital  at  Copenhagen,  s^-philis  of  the  lung  was 
observed  only  in  2;  and  among  18  patients  with  actjuired  syphilis  who 
came  to  autopsy,  gummatous  lesions  of  the  lung  were  found  3  times. 
Chiari*  found  only  2  cases  of  syphilitic  lesions  of  the  trachea  and 
bronchi,  and  1  of  syphUis  of  the  lung.  Petersen  among  88  autopsies  of 
patients  with  acquired  syphUis  found  lung  lesions  only  in  11. 
The  Tarity  of  pulmonary  syphilis,  despite  the  fact  that  syphilis  is  so 
widespread,  testifies  that  errors  in  diagnosis  are  at  least  as  rare  as  the 
disease.  But  now  and  then  we  meet  with  a  case  which  shows  symptoms 
simulating  pulmonary  tubercoilosis  and  treated  as  such. 

Syphilis  of  the  lung  manifests  itself  by  the  usual  symptoms  of 
chronic  pulmonary  tuberculosis,  such  as  cough,  expectoration,  slight 
fever,  loss  in  weight,  and  at  times  even  hemoptysis.  But  it  appears 
that  in  nearly  all  cases  the  course  of  the  disease  is  rather  slow;  in  none 
of  the  cases  observed  by  the  writer  has  the  disease  pursued  a  progres- 
sive course,  nor  has  it  perceptibly  disabled  the  patient.  Physical 
exploration  of  the  chest  shows  that  the  lesion  is  localized  in  the  lower 
or  middle  lobe,  and  the  apex  remains  practically  free  from  changes. 
This  alone  should  excite  suspicion  that  it  is  not  tuberculous.  A  careful 
search  should  be  made  for  the  stigmata  of  syphilis  in  the  bones,  skin, 
larynx,  rhinopharynx,  eyes,  etc.  The  Wassermann  reaction  may  be 
of  help,  but  not  so  much  as  would  be  anticipated,  because  it  is  fre- 
quently positive  in  tuberculosis,  and  phthisical  subjects  may  have  had 
syphilis.  In  fact,  the  two  diseases  are  found  concurrently  very  fre- 
quently. (See  p.  698.)  Absence  of  tubercle  bacilli  from  the  sputum 
is  no  criterion,  because  in  really  syphilitic  phthisis  the  amount  expec- 
torated is  rather  scanty,  at  least  in  the  early  stages. 

The  differentiation  is  best  made  by  the  application  of  the  thera- 
peutic test.  Properly  administered  doses  of  arsphenamine,  mercury, 
or  iodide  of  potassium  will  promptly  remove  the  symptoms  of  syphilitic 
phthisis.  In  some  of  my  cases  the  effect  was  very  prompt,  within  a 
couple  of  weeks  the  cough  disappeared,  weight  and  strength  returned, 
and  the  patient  considered  himself  well.  But  this  does  not  imply 
that  in  the  least  suspicious  case  a  diagnosis  of  syphilis  of  the  lung 
should  be  made  and  treatment  applied.  Patients  with  pulmonary 
tuberculosis  are  often  harmed  by  antisyphilitic  treatment,  especially 
mercury  and  the  iodides.  Considering  the  extreme  rarity  of  syphilis 
of  the  lung,  it  is  clear  that  Fowler's  suggestions  should  always  be 
borne  in  mind :  (1)  The  cases  must  be  complete,  that  is,  the  symptoms 
observed  during  life  must  be  considered  in  connection  with  the  lesions 
discovered  on  postmortem  examination.  (2)  The  evidence  of  syphilitic 
infection  must  be  undoubted.     (3)   Repeated  examinations  of  the 

^  Diaeases  of  the  Lungs,  London,  1898. 

»  Quoted  from  F.  Balzcr,  Bnmardcl-Gilbert-Thoinot.  Trait/?  do  M<*dccine.  ParLs,  1910, 
».641. 
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sputum  luust  have  })een  uuule,  and  tul>en*lo  harilli  have  bren  invari- 
ahty  absent,  ami  the  abseuee  of  tuberile  frnm  the  hui^s  as  tlit*  eau.sal 
of  the   lesiou?»  must    f>e  proved    by   postriiorteui   exaininatioiK     (4) 
Sj^jhihtie  lesions  about  the  nature  of  whieh  there  cao  l>e  no  doubt 
must  be  found  in  father  or|?ans. 

Many  tubertulous  patients  also  sutfer  from  syphilis,  as  has  a  I  ready  j 
been  mentioned.  When  tubereie  bacilli  are  implanted  on  a  syphihtic 
subject  the  course  of  phthisis  is  rather  favorably  iuHneneed.  prol>ably 
because  it  is  characterized  by  a  tendejicy  to  tlie  production  t*f  rou- 
nective  tissue  (see  p.  5118).  It  must  always  l>e  borne  in  mind  that  the' 
presence  of  syphilis  does  not  exclufle  phthisis,  but  that  the  latter  is 
very  often  engrafted  on  the  former. 

Hyperthyroidism.  -  The  syndrome  of  hyperthyroidism,  which  is  so 
commonly  met  with  in  young  persons,  and  in  women  during  the 
meuoi>ause,  is  ^ery  frequently  mistaken  for  (jlitbisis.  The  a</t*eleration 
of  tlte  pulse-rate,  the  frequent  sweating  at  the  least  |>rovoeation,  the 
slightly  elevateri  an<l  unstable  tcinijcrature  and  the  tendency  to  fatigue 
and  languor,  emaciation,  and  in  women  menstrual  disturbances*  arc 
suggestive  of  the  symjjtoms  t>f  early  j>hthisis,  es|)ecially  wlien  the 
patient  coughs  fiir  any  reas4>n.  On  the  other  hand,  symptoms  and 
signs  of  disturbance  of  the  autonomic  nervous  system  are  ver%'  fre- 
quently seen  in  phthisis,  as  has  recently  been  shown  from  studies  of 
Meyer  Solis-Cohen/  Sabonrin,*  St^rgent ,^  Bims,  and  others.  Many  cases 
of  the  milder  grades  of  hyperthyroidism  are  therefore  treated  for 
tuberculosis. 

The  severe  cases  (if  this  syndrome,  those  showing  the  cardinal  signaj 
of  (iraves  s  disease,  goiter,  tachycardia,  trtnnor,  and  exophthahnus  ar 
not  likely  to  be  mistaken  for  phthisis,  unless  the  hitter  apjx^ars  as 
complication  of  the  ftirnier.     Hut  mistakes  may  be  avxaded  even  in 
the  milder  forms  of  hyperthyroidism  when  the  following  (joints  are 
considered:     Patients  with  tachycardia,  liability  to  sweat  at  the  least 
exertion  or  excitement,  languor,  dermographism,  etc.,  are  not  tt>  l>e 
considered  tuberculous  unless  a  physical  examination  of  the  chest,  and] 
perhaj*sroetitgeiiography;  reveals  a<IIstin("t()ulnjr)iiarylesit*u.    In  doubt- 1 
ful  ciuses  it  nuiy  l>e  advisable  to  wait  for  the  results  ot  rc|)cated  sputum 
examinations.     Othenvise    the    characteristic    symptom    of    hyper- 
thyroidism, rapiil  heart  action,   palpitation,  fatigue,  flushes,  sw^eatdj 
more  during  the  day  than  during  the  night,  a  slight  tremor  of  the' 
fingers,  etc.,  are  sufficient  to  define  the  nature  of  the  tnnible*     In 
some  cases,  showing  signs  of  collapse  indurati*ni  (see  p,  51^7),  only 
prolonged  observation  will  clear  up  the  diagnosis. 

In  this  connection  it  is  important  to  mention,  a  point  which  is, 
strongly  emphasized  elsewhere  in  this  book  (see  p.  b()7),  that  syini>toni3 
of  hyperthyroidism  are  ver^  frec|uent  in  patients  with  incipient  phthisis, 

»  Am.  n«'v.  TulM-Trnl.,   UH7,  1,  2H9. 
»  Arch.  d.  MM..    UHlh 
'  Pftrk  M6d..  ll>20,  10,  BO. 
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but  that  this  indicates  a  good  prognosis.  In  fact,  it  may  be  stated  that 
hyperactivity  of  the  thyroid  is  incompatible  with  progressive  phthisis 
within  certain  limits.  There  is  therefore  no  reason  to  make  a  hasty 
diagnosis  in  patients  who  cough,  present  some  indefinite  signs  of  an 
apical  lesion,  and  incidentally  show  symptoms  of  hyperthyroidism. 
If  the  lesion  is  tuberculous,  even  when  tubercle  bacilli  are  found  in  the 
sputum,  which  is  very  rare,  the  outlook  for  recovery  is  excellent  in  the 
vast  majority  of  cases,  and  the  chances  are  that  we  are  not  likely  to 
lose  much  by  delaying  treatment  for  tuberculosis. 

There  are  good  reasons  for  believing  that  the  syndrome  recently 
described  as  neurocirculatory  cuHhenia,  and  which  some  believe  to  be 
one  of  the  manifestations  of  hyperthvToidism,  is  also  not  likely  to 
develop  into  phthisis. 


CHAPTER  XXIX. 
COMPLICATIONS  OF  PHTHISIS. 

Most  of  the  pathological  processes  described  as  complications  of 
phthisis  are  part  and  parcel  of  the  tuberculosis  process,  or  symptoms 
of  the  disease  which,  at  times,  assume  the  ascendency.  This  is  the 
case  with  hemoptysis,  ulceration  and  amyloid  degeneration  of  the 
intestines,  tuberculosis  of  the  larynx,  kidneys,  meninges,  etc.  Many 
of  these  conditions  have  been  discussed  while  speaking  of  the  sympto- 
matology of  phthisis.  Pleural  complications,  such  as  pleurisy,  pneu- 
mothorax, etc.,  are  treated  in  special  chapters.  Here  a  few  of  the 
more  important  complicating  processes,  which  may  have  an  influence 
on  the  course  or  the  prognosis  of  pulmonary  tuberculosis,  will  be 
discussed. 

Laryngeal  Tuberculosis.— The  frequency  of  this  complication 
dinging  the  course  of  phthisis  has  been  differently  stated  by  various 
authors.  The  proportion  varies  from  5  to  50  per  cent.  Harold  Bar- 
well  found  at  the  Mount  Vernon  Sanatorium  11.69  per  cent  among 
1541  tuberculous  patients;  Brandenburg,  9.16  per  cent;  John  B. 
Hawes,^  only  8  per  cent  among  1245  patients.  Even  sanatoriums, 
which  do  not  admit  patients  with  laryngeal  complications,  have 
many  with  this  disorder.  Thus  at  Otisville,  N.  Y.,  Julius  Dworetzky' 
found  that  25.()  per  cent  had  laryngeal  tuberculosis.  Among  100 
tuberculous  children  under  fourteen  years  of  age  Dworetzky  found  no 
case  of  laryngeal  tuberculosis.  It  seems  that  the  proportion  found 
dei^ends  on  the  zeal  displayed  by  the  laryngologists  looking  for  it. 
Percy  Kidd'  found  that  50  per  cent  of  fatal  cases  of  phthisis  showed 
tuberculous  laryngitis  at  the  autopsy,  and  of  these  only  20  to  50  per 
cent  were  recognized  during  life.  The  estimate  that  one  out  of  three 
patients  with  active  and  progressive  phthisis  has  a  laryngeal  lesion 
appears  to  be  correct. 

iMtyngeal  iubercnlosuf  spells  phthisis;  primary  tuberculosis  of  this 
organ  is  so  exceedingly  rare  as  to  constitute  a  medical  curiosity.  It  is 
more  frequent  among  males  than  among  females,  the  proportion  being, 
according  to  Morel  Mackenzie,  2.7  of  the  former  to  1  of  the  latter. 
The  reason  for  this  disparity  is  that  men  arc  altogether  more  liable  to 
throat  afiections,  probably  because  of  the  abuse  of  tobacco,  alcohol, 
and  exposure  to  irritation  by  dust  at  their  occupations.  It  is  also 
likely  to  be  more  severe  in  men  than  in  women. 

»  Boston  Mod.  and  SurR.  Jour.,  1914,  171,  19. 

2  Ann.  Otol.,  Rhinol.,  and  Lar>nKol.,  1914.  23,  835. 

»  Allbutt's  System  of  Medicine,  6,  210. 
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Symptoms.  —These  depend  on  the  lacation  of  the  lesion  in  the  larynx. 

Those  in  whom  tlie  interior  of  the  larynx  is  affect e<l  do  not  suffer  as 
much  as  those  whose  troiifile  Hes  at  the  entrance  of  tde  hirynx.  The 
syuiptoms  are  few  in  numher.  Hoarseness  is  present  in  all  in  whom 
the  interior  of  the  larynx  is  aHected,  and  it  may  lie  of  various  degrees, 
from  mild  tiring  of  the  voice  to  com]>lete  aphonia.  On  the  other  hand, 
pain  is  more  frequent  when  the  entrance  of  the  Iar\Tix,  especially  the 
epigl4>ttis,  is  affected,  while  the  \'oice  may  in  these  eases  be  retaitied 
quite  well.  Tlie  pain  nia\'  be  spontaneous,  radiating  to  the  ear,  or  there 
may  be  a  sensation  f)f  tickling  which  provokes  eongh.  In  advanced 
Ciises,  with  perichondritis^  deep  ulceration  of  the  epiglottis,  and  col- 
lateral inHamiuatory  edema  of  the  parts,  the  pain  may  l)e  so  severe 
as  to  interfere  with  swallowing  fncKh  Isnally  warm  fluids  and  solids 
cannot  be  passed.    The  dysphagia  may  be  so  severe  as  to  prevent 


FlO-  106 -— TvilKjrciiloais  nf  iht*  hirytix.     (HallengerJ 

swallowing  altogether.  I  have  seen  some  cases  in  which  swallowing 
of  saliva  was  more  [lainfnl  than  that  i»f  focjd.  l/ocal  external  tejiderness 
is  rare.  Stridor,  and  obstruction  of  respiration,  are  comparatively  rare, 
but  they  do  occur  now  and  then. 

Julius  Ihvoretzky,  whose  experience  has  lieen  immense,  classifies 
the  clinical  course  of  laryngeal  tuberculosis  into  the  acute,  subacute, 
and  the  chronic  types.  The  least  frequent  is  ihr  uentv  ttjpv,  which  is 
characteri'/ed  Ijy  a  suft  edema  of  the  larynx  with  a  marked  tendency 
to  ulceration  and  no  tendency  to  fibrosis.  It  is  usually  found  in  far 
advant^ed  cases,  but  may,  on  rare  occasirms,  be  met  with  in  inci()ients. 
Hoarseness,  a  sensation  of  fuhiess  in  the  throat,  riys[>fiiigia,  et<\,  are 
very  much  accentuated.  The  outlook  is  grave;  nearly  all  patients 
succumb  within  a  few  months.  Tlie  mharufv  type  shows  a  moderate 
tendency  to  fibrosis  ol'  the  lesion.     Pa[)illiform  infiltrates  and  soft 
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p*»lypoi<l  extresceTices  are  ysusilly  tounrl  laryngoscopically.  When  the 
true  voral  vAWih  f*r  tlie  intemryteniai!  sulcus  are  invtjlved.  liiiarseiiess 
is  a  difiieal  feat  nre  of  these  eases.  The  jmjj^iit  jsis  is  favorable,  es(>erially 
if  jjn»peT  treatiaeiit  is  instituteil.     In  Ihv  rhnmiv  tyfir  the  tenrieney  to 


Fio.  U)7.  — Inc'ipioiit  tulH^ri^ulnrtii' of  iUr 
larynx.  Infill rsitifiin  of  pfi»U*noT  crtm- 
iiumuro  with  flight  thirkpuintf  of  uo'**?- 
noide^.     (Dworptikyj 


Fiif.  108.— <'hri»mo  (uliu<ul!  i-  ui  \h^ 
lupynx.  PupillniiiHtfmi*  iDfiltratioo  of 
the  (jostoriur  bdf  tif  nsht  cord  with 
alij^lit  thickenin»<  iii  iDti-raryt4?noid  apaiH^, 
(DwureUkyj 


fibrosis  anrl  healing  is  strongly  marketh  The  symptoms  referable  to 
the  larynx  are  mihb  or  may  be  laeking  altogether.  The  prognosis  is 
exeellent.  It  is  this  tyi>e  of  laryngeal  tulierenlosis  whieh  may  exist 
for  a  long  time  withont  annoving  the  patient  very  miieh. 


Fig,  iL)9. — Chronio  tuU'ri-ulo*i»  of 
th*'  liir>^ix.  Li'ft  i'<^ir<i  thj<*krnfd  ow-inic 
to  lulifrnilous  itjfillniliou;  riglit  rord 
ftliplitly  sfi.  SliKht  intcrarytt'iiuid 
iblcki^ning.     (Dwarctiky*) 


Nhkjrktd  iufiltrrttion  of  epiglot- 
(1  ]"*!  iirj^piioid«,     lafiltmtion  and 

epjfiians    of    both    fftlto    fttid    trot*    cordt. 
lDwciri>t«ky,) 


Diagnosis.  — (Vin  si  fieri  ng  the  immense  prognostic  signifieante  of 
laryngeal  tuherenlosis,  we  must  be  guanied  in  making  a  diagnosis 
of  this  eomj»lieation.     Hoarseness  ahme  is  imu0idimi  for  a  diaynons, 
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hecause  it  may  be  absent  when  the  la^^^^x  is  impheated  l*ut  the  vocal 
chords  remain  in  gncwi  shape;  or  it  ma\'  l>e  present  in  a  patient  snfVering 
fnJin  phthisis,  yet  no  tnherenloiis  lesion  is  discoverable  in  the  hiryiix. 
This  is  seen  when  the  rii^ht  recurrent  hiryn^^eal  nerve  is  imphcated  in 
a  thickeneil  right  apical  plenral  lesion,  or  when  the  two  laryngeal 
nerves  are  pressed  npon  by  enlarged  tracheal  inlands.  It  must  also  be 
l>orne  in  mind  tliat  simple  chronic  laryngitis  and  [>haryngitis  are 
extremely  common  in  phthisical  subjects,  as  has  been  pointed  out  by 
Harold  S.  Barwell,^  ami  they  may  (*ause  hoarseness  and  throat  discom- 
fort. The  constant  coyghinj;  and  the  irritation  of  the  sputum  passing 
through  the  larynx  may  protkiee  a  simt)le  laryngeal  catarrh. 

W.  Freudenthal-  urges  that  lasting  hoarseness,  ai>parently  due  to 
simple  laryngitis,  and  seen  in  a  patient  who  is  not  t)resenting  symjttoms 
of  alcoholism  or  constitutional  diseases,  as  gout  or  rheumatism,  should 
exeite  suspicion  of  tuberculosis. 


Fto.  1 1 1 .  —  Far  advafirfd  1xil>t»r*Miln9i^  of 
the  larynx.  En>sinn  oi  the  entire  right 
vooiiJ  cord;  inftltralion  and  ero.sion  r»f 
right  ventricular  liarnl.  "  Mniis<4-CBicii" 
uppearaDce  of  the  left  cord  and  hyper- 
pLaaia  of  posterior  commissiiri};  mfilira- 
Uon  of  both  arj^enoids.     (Dworet^ky*) 


Fig.  112.  — Kroaion  of  riRht  half  of 
ej)i(ilotlirt  luid  right  aryepiKlottidpao 
fold.  Uleenition  nf  riKht  arytPDoid» 
(Dworctaky.) 


The  diagnosis  of  tuberculous  laryngitis  is  quite  easy  when  there  are 
ulc*erations,  but  in  the  incipient  stage  it  apj>ears  to  be  just  as  difticult 
as  the  diagni>sis  of  incipient  pulmonary  tuberculosis.  Ijaryngologists 
usually  enmnerate  the  laryngoscopie  signs  of  advanced  disease,  evi- 
dently because  tlie>'  mostly  see  advanced  cases. 

Some  authors  have  maintained  that  the  tulierculous  larynx  is  char* 
acterized  by  pallor  of  the  mucous  membrane.  But  it  appears  that  pal- 
lor alone  is  insufticient  for  a  diagnosis,  because  the  larynx  shares  the 
pallor  of  the  fauces  which  is  seen  in  most  tuberculous  patients;  it  is 
also  found  in  those  who  suffer  from  severe  anemia  of  any  kind*  In 
fact,  there  are  just  as  many  red  and  congested  larynges  in  phthisical 
subjects  as  pale  ones. 


I  hanoei,  1901).  1,  1249. 
36 


*  Ztechr.  t  Tuberkuloae.  1910,  10,  338, 
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Paresis  f>f  the  vocal  cttrd  oti  tlie  side  of  the  hin^  lesi.m,  {i>ssijt  iaterl 
with  slight  elinjoic  lurynj^itis,  is  one  of  the  sij^iis  nf  incipient  tuFn^reii- 
losis  ol  the  IciTMix,  aeeordiiij^  to  many  authors^  notal)ly  F.  Stern.'  He 
calls  this  the  **  larynx  si^n"  of  early  piilirionary  tyl>ereylt>sis  ami  a*|v'ises 
direct  visual  iiist)ectit>ii  U*  tietect  it  wlien  there  is  a  sensation  of  va^ue 
ui>jjressiuii  of  the  chest,  a  tendency  to  rheumatic  pains,  sli^jhtly  irreg- 
ular breathing,  or  gastric  (listuri>ances.  The  entrance  to  the  thrt>at 
is  moderately  red,  and  the  [lanilyzed  vocal  enrd  is  also  red.  There  is 
always  more  mucus  on  the  pareti*^  cord  than  rm  the  other,  aial  its 
inner  margin  is  usuallv  irregular  in  nut  lint*.  There  is  sliglit  lioanie- 
nesH,  particularly  at  night,  and  the  patient  hawks  often,  hnt  raises 
very  little  sputum,  and  tubercle  ijacilli  may  nut  be  fonni!  at  this  early 
stage. 

Thickening  and  even  uiceraticni  of  the  posterior  wall  of  the  larynx 
is  another  early  sign*  rniform  rerliiess  of  both  vocal  cords  is  not 
pathognomonic  of  tuherc*ulosis,  but  when  one  eoni  is  red  while  the 
other  remains  normal  (^r  is  pale,  tuberculosis  is  probably  prestMit. 

With  the  a*!vance  nf  the  jirocess  the  smooth  and  shiny  a]>[>earance 
of  the  parts  is  changed  owing  to  the  ulceration.  The  infiltration  r»ften 
atiects  the  epiglottis,  producing  that  pale,  rounded,  sausage-like  body 
wliieh  may  attain  such  dimensions  as  to  obstruct  the  view  ol  the  inte- 
rior of  the  larynx.  The  arytenoiil  cartilages  often  change  intej  pyrif*irni 
bodies.  When  the  infiltration  Ijcgins  to  ulcerate,  the  characteristic 
wnrm-caten  aiJipearanee  i>f  the  parts  is  si^en,  together  with  caries, 
perichondritis,  necri»sis,  anri  exfoliation  of  parts  of  the  cartilages. 

In  eases  in  which  the  infiltratiiui  Ijegins  In  one  or  both  vocal  cords 
i>r  the  ventricular  bands,  or  the  interaryteiuml  region,  the  prognosis 
is  more  favtirabJe.  However,  one  or  l)oth  eonls  may  be  destroyed  by 
ulceration.  In  far-advanced  cases  all  parts  may  be  destroyed,  inelnd- 
ing  the  epiglottis,  of  whieh  only  a  shc»rt  stump  may  be  left. 

Prognosis.  -  The  outUmk  in  phthhh  a  tm  plica  fed  hi/  (uhercidtm.^  laryn- 
<pli,f  is  rather  glimmif,  thitttgh  not  inmrlahly  fatal,  as  tea^  mire  thnitjht, 
Fitrty  years  ago  Morell  Mackenzie  stated  that  *'it  is  not  c*ertain 
that  any  eases  ever  recover/*  1 1  is  statistics  showeii  that  it  reduced 
the  average  ex]>ectation  ot  life  to  twelve  or  eighteen  months,  very  few 
patients  living  more  than  two  ami  a  half  years.  But  since  phthisis 
has  decreased  in  malignancy  rliiring  recent  years,  patients  sulTering 
from  lar>*ng€al  tulierculosis  have  also  benefited,  and  we  now  know  that 
many  recover.  The  lesion  in  the  throat  may  heal,  as  has  l^een  found  by 
careful  studies  of  postmortem  fin<Ungs.  St.  Clair  Thomson'  recently 
rept^rted  a  case  treated  twenty  years  agi»,  the  patient  keeping  well  ever 
since. 

The  laryngeal  lesion  per  hv  only  rarely  kills  the  patients  and  it  has 
been  stated  that  *'ctmsnmptives  never  die  from  the  larynx."  This  is 
wrong,  of  course,  liecause  we  occasionally  see  a  ca^  of  sudden  death 


1  B«H.  klin.  Wobuschr,  1914,  61,  UIO. 


*  Tutiercle,  1919,  1,  13. 


OANGRENE  OF  THE  LUNaS 


563 


from  asphyxia  or  tMlema  of  the  glottis.  The  Inilk  of  the  patients  with 
Utryiigeat  coniplii'iition  die  us  a  result  (jf  the  ^eAerity  of  tlie  jnilnionary 
lesion*  or  iaaiiitioii,  ihie  to  jiaiiifiil  de^Hutitiorh  In  fart,  when  the 
larynx  is  e\tensi\ely  iinolvcil,  pnulnein^J:  dysphagia,  (lys|)ho]iia,  ete., 
a  fatal  issue  may  he  expe(  ted  sooner  or  hiter.  If  the  lesitms  in  the  lung 
and  larynx  are  nut  sufhe^ent  to  kill  the  patient  he  will  die  as  a  result 
of  inanitioii. 

The  milder  snhaeute  and  ehronic  fi>rms  of  hiryngeal  tnhereulosis 
have  a  hetter  (nitlfMik.  Many  heal  spoiitaneonslx  without  any  ioeal 
treatment.  The  general  treatment  instituted  crften  Inistens  reei)very 
from  the  laryngeal  lesion.  \'ery  often  the  eondition  of  the  larynx  goes 
hanrl-in-liand  with  the  general  ((mditioij  of  the  patient,  fjotli  improving, 
or  aggravating,  sinniltaneonsly.  \vry  few  are  henefiteii  by  Ioeal 
treatment. 

Gangiane  of  the  Lungs. —  This  is  an  exeeedingly  rare  eomj>lication 
of  phthisis;  it  is  more  often  toini<l  in  eases  <if  Imrneliiettasis,  esjieeially 
iu  old  ^s^l}veets.  (  oiisidering  tliat  mixed  iitfection  is  very  fretjnent  in 
[)hlhisis,  although  tlie  eont  ami  mating  mienHirganisms  are'iait  respt>ii- 
sible  for  most  of  the  symptoms  of  the  disease,  it  is  surprising  that 
putrefactive  ^erms  shrudd  hut  rarely  take  root  in  phthisical  lungs. 
WluMi  oerurring,  it  is  soon  ret ogni/ed  hy  the  fetid  hreath  and  exiseett^ra- 
tiiin.  Hut  nt>t  all  ]}htliisiral  |iatients  with  fetitl  sputmu  have  gangrene 
of  the  lung.  Sjmtum  retainer!  in  tuhereuhuis  eavities  may  heeome 
fetid.  In  sueh  eases  the  malodorous  expectoration  lasts  ordy  for  a  few 
days  or  weeks,  and  sooner  or  later  assmnes  the  odor  usually  met  in 
[)hthisis.  Its  ofior  also  is  difi'erent  from  that  of  gangrenous  spututji 
— it  is  of  a  sweetish  and  nauseiitiiig  character,  while  in  gangrene  it 
is  pungent,  and  actually  sidt'oeating.  The  eonstitutional  syn)ptt»nis 
in  gangrene  are  eharacteristie:  The  temperature  rises  high,  the 
patient  passes  into  a  sejitic  state  with  atnite  asthenia,  aud  suecuud>s 
rapadly.  In  afebrile  cases  of  phthisis  a  su<lden  rise  in  thi-  temperature, 
aecompanied  by  fetitl  sputum,  is  a  sure  iniheatiou  *if  eiUii[)hcuting 
gangrene  of  the  lung. 

In  two  eases  of  ]udmoriary  gangrene  complieating  phthisis  we  have 
reeently  found  various  forms  of  spirochetiv  auf!  fusiforju  bacilli  in  the 
sputum:  iu  one  ease  these  organisms  were  hnmd  in  the  gangrenous 
tissue  after  the  lung  was  removed  nt  the  necropsy  of  the  patient.  As 
was  the  ease  iu  si>iro*"lietal  gangrene  of  the  lung  without  tuberculous 
lesi<ms^  these  j)atieuts  sullVred  fnun  pyorrhea  alveolaris.  There  tiuis 
seems  to  he  justification  for  the  assuuiptioii  thnt  the  eomplicating 
gangrene  is  (hu^  to  spiroehcta:  which  are  carried  to  the  lungs  by  aspira- 
tion, or  more  likely  by  hematogenous  metastasis  of  the  infeetive 
material  from  the  gums.  On  the  other  hand,  we  have  reeentl>'  also 
founil  sj^iniclietie  In  the  sputum  of  tuhercukms  patients  without 
gangrene  of  t lie  hmgs. 


1 


*  Fishliersj  iind  Klnie:  Arch.  Oiti'm.  Mi.d.,  Ullil,  27,  <U. 
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Tubarculons  UlceratioD  of  the  Intestmes.  — The  frerjiiency  of  inies- 
tiiial  lilremtitJiis  foiiinl  at  auto[)sies  on  tuberculous  subjects  would 
indicate  that  they  are  ninre  frequent  than  they  are  diagnosed  intra 
rifein.  Thus,  Louis  found  ulcers  in  fi\e-sixth.s  of  his  cases;  Ba\le 
and  Lel)ert»  in  two-thirris;  Wilhaiiis  founrl  at  the  linnnpton  Hrispital 
pnstmi>rtems  in  81  per  cent  intestinal  ulceratious  of  a  tulierculous 
nature;  and  Percy  Kidd  found  thein  in  71  per  cent.  While  they  are 
responsible  for  the  diarrhea  in  advanced  phthisis  in  most  cases,  in 
many  the  looseness  of  the  bowels  is  due  to  the  toxemia,  the  toxic  sub- 
stances lu  the  bUxnl  bein^  ehminated  through  the  intestines,  or  swal- 
lowed sputuoi  is  tlie  cause.  Lardateous  diseaise  of  the  intestines  is 
very  fret|uentl\'  r€*sponsil)le,  while  errors  in  thet,  especially  an  excess 
of  fat,  or  of  milk,  and  particularly  raw  e^gs.  may  induce  diarrhea  which 
is  difficult  to  control. 

There  may  be  eight,  ten.  or  even  twenty,  motions  a  day,  expelling 
loose,  dark,  or  choccJate-colored  matter,  exceedingly  fetid,  and  it  may 
Ci»ntain  small  sloughs  from  the  iKniels.  Qnite  often  it  is  tinged  with 
blr»od,  but  c<*pious  hemorrhages  from  the  bowel  are  exceedingly  rare. 
K.  \\\  Lange,^  looking  for  occult  blood  in  the  stoiJs  of  tuberculous 
patients,  found  that  tu^KTcnlous  ulceration  ni  the  intestine  may  exist 
for  a  long  time  without  giving  rise  tr>  bleeding,  and  from  liis  researches 
it  appears  that  a  negative  result  of  a  test  for  occult  blood  does  not 
exrlufle  ulceration  of  the  intestine.  John  M.  Ouice'  sa.ys  that  when 
henuirrhage  cK-cnrs  it  is  of  grave  prognostic  significance.  The  first  case 
of  this  kind  was  reported  by  Tonnelte  in  1N21K  In  181*2  (niyenet  could 
find  only  15  eases  in  metfical  literature  and  Cruice  found  10  additional 
cases  in  19Ki  Altiiough  the  prognosis  is  very  grave  in  intestinal 
hemorrhage,  L.  S.  Peters,  Bullr»ck,  and  Bonuey  report  ctises  that 
recovcretL 

One  characteristic  of  tuberculous  diarrhea  is  its  persistence.  It 
may  be  checked  by  proper  dietetic  and  medicinal  treatment,  but  no 
sooner  is  this  emiitted  than  it  reapfJCJirs.  With  the  diarrhea  the 
emaciati*>n  proctx'ds  at  a  rajild  pate  and  they  usually  foreshadow 
quick  reliel  frtan  the  suiFering.  I  have  seen  patients  who  had  l>een 
gaining,  lose  within  one  week  all  they  gained  in  months,  and  within 
two  to  four  weeks  they  were  redncetl  to  mere  skeletons.  But  it  must 
be  mentioned  that  while  diarrhea  is  a  frerpient  symptom  of  tul>ercul*jus 
ulceration  t»f  the  intestine,  it  is  lacking  in  nearly  .jtl  |)er  cent  of  cases. 

Diapiosis.  —  It  is  very  difficult  to  say  with  certainty  whether  tlie  diar- 
rhea in  a  consumptive  is  due  to  toxemia  or  to  intestinal  ulceration. 
Tenderness  is  often  fount!  in  the  right  iliac  fossa,  but  it  may  be  all 
over  the  aMomen,  or  any  part  of  it.  J.  Walslr'  made  a  thorough 
study  of  the  symptomatology  of  intestinal  ulceration,  ctvrrelating 
it  with  autopsy  findings  in  100  cases  at  the  Phipps  Institute.    The 

»  t'Keftkrift  for  Laegor,  1017,  79,  1371. 
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usual  symptoms  relied  on — diarrhea  and  abdominal  pains,  tender- 
ness and  rigidity,  especially  in  the  region  of  the  ileocecal  valve — ^were 
carefully  studied.  He  found  that  singly  these  symptoms  add  little 
or  nothing  to  the  diagnosis  of  intestinal  tuberculosis,  nor  do  any  two, 
or  all  four  when  found  in  the  same  patient,  because  they  may  be 
encountered  in  cases  in  which  the  autopsy  shows  no  ulcerations  in  the 
intestines,  and  the  reverse.  The  presence  of  an  ischiorectal  abscess  in 
an  advanced  case  adds  to  the  probability  of  intestinal  ulcerations. 
Nor  has  he  found  any  relation  between  the  presence  or  absence  of 
albumin  or  indican  in  the  urine,  or  the  results  of  the  diazo-reaction, 
and  intestinal  ulceration.  He  concludes  that  the  diagnosis  of  intestinal 
tuberculosis  cannot  be  made  with  the  slightest  degree  of  certainty  from 
our  present  known  symptoms,  and  since  the  condition  carries  with  it 
such  an  unfavorable  prognosis,  he  advises  that  it  is  best  that  the 
diagnosis  should  not  be  made,  so  that  the  patient  will  have  a  better 
chance  for  hopeful  treatment. 

During  recent  years  some  authors  have  urged  the  ar-rays  in  the 
diagnosis  of  intestinal  tuberculosis.  In  1912  Becl6re  and  Meriel^ 
showed  that  an  ulcerated  mucous  membrane  can  be  detected  by  a  study 
of  its  motility;  peristalsis  was  found  abnormally  strong,  and  the 
contents  of  the  bowel  were  rapidly  evacuated  after  reaching  the  colon. 
Similarly  Stierlin*  also  found  excessive  motility  of  the  contents  of  the 
colon  in  cases  with  tuberculous  ulceration.  Brown  and  Sampson,' 
repeating  these  investigations,  arrived  at  the  conclusion  that  when 
in  a  patient  with  pulmonary  tuberculosis  the  roentgenologic  picture 
shows  hypermotility  and  spasm  of  the  colon,  or  filling  defects,  a  definite 
diagnosis  of  colonic  tuberculosis  may  be  made.  A  careful  investigation 
of  this  problem  in  my  wards  at  the  Montefiore  Hospital  has  not  con- 
firmed these  findings.  In  cases  with  undoubted  tuberculous  ulceration 
of  the  intestines,  verified  by  necropsy,  no  hypermotility  of  the  colon  or 
cecum  was  found,  and  filling  defects  were  lacking,  and  the  reverse. 

While  the  outlook  for  healing  of  these  ulcers  is  remote,  yet  it  is 
possible.  Amenomiya^  shows  that  regeneration  and  healing  are  possible 
even  without  scar  formation,  but  the  muscular  coat  is  never  regenerated. 

Peritonitis.— The  pathogenesis  of  tuberculous  peritonitis  as  a 
complication  of  phthisis  is  no  more  the  disputed  problem  which  it 
was  formerly.  Considering  the  frequency  of  bacilliemia  in  phthisis, 
it  is  clear  that  the  blood  may  bring  tubercle  bacilli  to  the  peritoneum 
just  as  readily  as  to  other  serous  membranes.  It  is  not  so  frequent  a 
complication  as  is  laryngeal  or  intestinal  tuberculosis,  but  it  appar- 
ently occurs  more  often  than  is  suspected  at  the  bedside,  and  we  are 
at  times  surprised  to  find  it  at  the  autopsy  when,  intra  vitam,  even  in 
carefully  watched  cases,  it  was  not  suspected. 

*  Congrfes  franQaise  de  chinirgie,  Paris,  1912,  26,  103. 

*  MUnchon.  med.  Wchnschr.,  1911,  68,  1231. 
»  Jour.  Am.  Med.  Assn.,  1919,  73,  77. 

*  Virchows  Archives,   1910,  201,  231. 
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Aiithi>rs  di^^ree  as  to  its  frequency  in  |>litlii.sis.  Munstermann^ 
kixuiil  it  ill  T)  per  cent  ot  cases;  IJnrschke'  in  1UJ7  per  rent.  In  his 
autopsy  material  P.  Ilortoii-Smith  Hartley  found  it  in  only  HA  jier 
cent  of  cases.  Perforation  of  tuljcrculims  ulcers  of  the  bowels  was 
observed  in  3  cases  out  nf  2Vh^  autopsies,  or  a  |>ereeiitEii:e  of  LI,  the 
fK^rfffration  in  each  of  the  instances  occurring  in  the  ileum.  It  ajJix^ars 
to  lie  very  frequent  in  acute  miliary  tuf)ercu!osis,  Init  in  chronic  pul- 
monary tubercidosis  it  is  less  often  encountered.  While  in  many  cases 
the  infection  of  the  peritoneuTu  can  nnly  be  exphuiiet!  hv  assuming 
tliat  the  fmcilli  were  brought  there  by  the  l>lcMKh  in  a  ccaisiilerable 
nninber  they  may  travel  bv  wav  of  the  lynipliatics  trom  the  |>Ienra, 
the  iicric'iirdium,  from  the  mesenteric  lymph  glands  and  above  all  by 
contiguity  from  infiltrated  Peyer's  patches  ami  ulcers  of  the  intes- 
tines. The\'  nuiy  also  come  by  contiguity  from  tiilierculons  lesions 
of  the  urogenital  system,  es]>ecially  from  the  a<lrenals.  wliich  are  uften 
the  seat  of  tnlKTculous  chnnges  in  phtliisis. 

Symptoms.  —  We  meet  niainl\  with  twr*  forms  i>f  this  cfHuplicatitm: 
dry,  adhesive,  ami  moist  or  exuilati\e,  fjotli  mI"  which  may  lie  acute  or 
chronic.  I  hiring  the  c^airse  of  jihthisis  the  acute  form,  iu  t!ie  clinical 
sense,  is  usuath  due  to  perforation  of  an  intestinal  ulcer,  ur,  mnre  rarelv, 
a  pytjthorax  breaking  into  the  peritoneid  cavity,  when  it  may  protluw 
su[>purative  peritonitis.  In  one  case,  ij)  which  during  life  the  condition 
was  not  even  suspected,  I  found  at  the  nutopsy  a  minute  opening 
through  tlie  diaphragm  permitting  leakage  of  the  jhis  fnan  a  pyo 
pneumothorax.  In  such  teases  the  symptoms  are  those  of  acute  septic 
peritonitis.  Fen  wick"*  maintains  that  in  some  cases  there  may  be 
preninnit4>ry  symi>toms,  viz.,  pain  for  a  few  4 lays  before  actual  |K?r- 
foration  takes  jilare  from  a  tuberculous  intestinal  uhrr:  in  others 
tliere  ma\  be  l>ilious  vomiting,  tlic  abdianeii  is  distended,  and  hyijer- 
resonant  on  percussitm.  These  }>remonitory  symptoms  are  obviously 
due  to  k>cal  acute  t>critonitis.  The  actual  (HTforation  may  occur  dur- 
ing straining  at  stool,  tluring  an  attack  of  votniting  or  retching,  or 
altogether  while  the  patient  is  at  rest.  Some  patients  fe*el  acute 
pain  or  a  sensation  as  if  something  ha*]  given  way  in  the  abdtmien. 
Collapse  ensues  and  within  a  few  hours  or  thiys  the  patient  succumbs 
to  cardiac  failure.  Some  recuperate  from  the  shock  but  they  suc- 
cumb within  a  few  days  to  the  symptoms  of  acute  [H'ritouitis,  or  more 
rarely  to  exhaustion. 

The  ehnmic  form  may  be  overlooked  because  it  often  runs  its  course 
symptondess.  Tlie  patient  may  complain  nf  abdominal  |)ain,  vomit, 
and  ha\e  diarrhea,  but  these  sympttans  are  very  frc  pient  during  the 
course  of  phthisis  without  any  |>eritoneal  ct)m]>lieation.  On  the  other 
hand,  there  are  cases  with  peritonitis  in  which  these  sym]*tonis  are 
lacking.     The  ascitic  form  is  excee^lingly  rare  in  plitlnsis,  though  now 
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anil  then  we  meet  with  a  case  in  which  the  alxlomeu  is  filled  with 
HiiitL  To  he  .sure,  there  are  maii>'  eases  witli  exudates.  I>ut  tlie>  usually 
e.scape  rleteL'ticai  until  they  assume  large  riiniensions. 

The  Hnid  Tniist  ix^  cijusitlerahle  to  he  disei>\ erable  by  percussion.  F. 
Mueller  eKperiniented  on  cadavers  aud  fouori  that  hi  children  under 
one  year  of  age  2(X)  ec  of  fluid  in  the  peritoneum  may  be  discovered 
in  the  peritoneum  by  percussion.  In  achilts  only  two  liters  ^ave  per- 
cussion sipis;  ].r>  liters  gave  some  dnlness  in  the  de[)en<lent  portions, 
white  1  liter  could  ntJt  be  detected,  hi  the  living,  Mueller,  Sahli, 
and  others  i;tate,  conditions  are  more  favorable,  because  of  the  elas- 
ticity of  the  abdominal  wall  and  viscera.  Small  efTusions  may  be 
detecte*!  in  the  knecH^hest  position.  In  many  cases  the  patients 
note  that  wliile  the  chest  and  extremities  become  extremely  emaciated, 
the  ahdonieii  grows  in  size. 

The  ascitic  Huid  may  be  serous,  serofibrinous,  hemorrhagic,  and, 
rarely,  purulent.  In  extremely  rare  instances  it  is  found  to  he  chylous. 
Tuben  te  bacilli  are  frequently  found  in  it.  Mieroseopically  an  excess 
of  lymphocytes  are  finmd. 

The  adhesive  fiirm  is  characterized  by  the  formation  of  adhesitais  and 
cicatricial  contractions  of  the  meseiitery  and  gluing  together  of  luops 
of  the  gut  are  very  frequent.  Especially  frequent  are  adhesions  ot  the 
peritr*uenm  to  the  liver  antl  spleen.  The  adhesions  aud  cicatricial 
toiitractioiis,  at  times,  produce  incomplete  steiuisis  of  the  intestine 
with  resultant  persistent  constipation  and  uncontrollable  vomiting, 
(.'olicky  pains,  hicreased  by  pressure  and  on  movement,  may  be 
oljserved.  In  these  cases  the  emaciation  may  be  extreme,  despite 
the  fact  that  tlie  local  lesion  in  the  kmgs  is  not  extensive  nor  very 
active.  When  the  infiammation  in  the  peritoneum  is  limited  and 
eircumseribedi  which  is  not  infrequent,  the  pain  may  be  localized 
at  one  point.  It  is  noteworthy  that  fever  may  be  absent,  hut  in  most 
eases  of  active  phthisis,  j>yrexia  due  to  the  lung  lesion  is  so  frequent 
that  it  cannot  l)e  utilized  for  tliagnostic  jmr[)oses  as  to  the  presence 
or  absence  i»f  a  peritoneal  complication.  On  the  other  hand,  when  the 
lesion  in  the  lung  is  quiescent  or  latent,  the  complicating  peritonitis 
may  pass  an  apxretie  course.  In  uvdny  eases  there  is  diarrhea  due  to 
intestinal  catarrii  or,  more  frequently,  to  ulcerations  of  the  intestine. 

As  was  alrea<ly  stated,  many  cases  run  their  course  painlessly.  When 
copious,  the  exudate  is  easily  rletected  l>y  the  usual  physical  signs 
bearing  in  mind  that  the  fluid  is  shifting  with  the  position  of  the  body. 
In  otliers  it  is  encysted  because  of  plastic  fibrinous  formatii>n.  Thor- 
mayer^  rlescribed  physical  signs  which  he  consiflers  characteristic  of 
tuberculous  and  carcinomatous  peritonitis.  He  fomul  that  tympany 
is  very  frequently  elicited  on  the  right  side  of  the  abdonicn,  while  on 
the  left  si<le  a  dull  note  is  elicited  by  percussion.  lie  explains  this 
I)henomenon  on  anatomical  grounds:     The  mesentery  in  the  right 
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sifle  usually  roiitrarts  more  tliiin  \u  the  left,  arnl  thus  intestinal  coils 
lire  apt  to  he  <lrawn  to  the  ri>;lit  hy  the  slirinkiiig  ineseiitery ;  tympany 
is  then  eheitecl  over  these  distenderl  intestinal  coils.  It  is,  however^ 
an  ineonstant  symptom  aiifi  if  it  oeeurs  at  alK  it  is  disceriieil  late,  after 
the  organizati*in  cjf  the  ex Uf late. 

At  times  we  rnay»  on  palpating  the  alKlomen,  feel  sonie  erepitatiori, 
and  io  some  eases  1  have  even  heard  frietion  sounds  while  aoseyltating 
with  the  stethoscope.  In  rare  instances,  tnnior-like  nia^sses  are 
palpahle  in  the  alMlomeiK  When  lo(  alized  in  the  Tight  side  tliey  may 
simulate  aj)penfhcitis.  In  one  case  uralcr  my  cnre  repeated  attacks  of 
pain  in  the  right  lower  |>art  of  the  ahdomen,  eoostipation,  and  even 
rigidity  of  the  rectus  ninscle  exquisitely  simulated  appendietis.  But 
later  when  a  tumor  was  palpable  the  eoiKJition  was  cleared  up*  In 
another  ease  under  my  care  symptoms  not  unlike  those  of  intestinal 
obstruction  were  ]>resent  in  a  woman  with  tuljerculous  pleurisy,  and 
the  advisability  of  oi>erative  interferenc*e  was  seriously  considereil, 
but  the  jiatient  recovered!.  It  appears  that  tuberculous  cicatrices 
causing  narrowing  ol  the  gut  may  stretch,  and  thus  relief  ensues^.  This 
is  also  true  of  cicatrices  of  the  intestinal  w^all  caused  by  heaHng  tulier- 
culons  ulcers. 

Cardiac  Complications.  — We  lune  shown  that  phthisis  only  excep- 
tionally develops  in  persons  sulferiug  from  chronic  endo<*arditis,  except- 
ing in  those  with  congenital  heart  rhsease  {p.  127).  But  enilocarditis 
may  develop  during  tlie  course  nf  jihthisis,  either  due  to  complicating 
rheumatic  disease,  or  any  other  accidental  septic  process,  as  tonsil- 
litis, etc.  The  venrucose  excrescences  on  the  cardiac  valves  often 
found  at  autopsies  on  phthisical  subjects  are  usually  eausetl  hy  other 
micnxirganisms,  though  Heller,  Leydeti,  Bendat  Tripier,  and  others 
maintain  that  tubercle  bacilli  may  he  resjK)nsi]>le  in  some  cases. 

Myocarditis*— In  most  cases  heart  failure  in  advanced  jjhthisis  is 
due  to  mvof*arditis,  with  dilatation  of  the  right  heart;  to  tuberculous 
pericarditis  with  adhesi(»ns  to  the  pleura,  and  also  to  dilatation  with 
cardiac  disphicement.  Like  in  other  chronic,  cachectic,  and  exhausting 
diseases,  the  myocardium  partakes  in  the  atruphy  of  the  muscular 
sN'stem  and  givers  w^ay  from  sheer  exhaustion*  In  fil)roid  phthisis, 
and  the  pleural  forms  of  chronic  phthisis,  the  induration  in  the  hings 
interfert^s  with  the  circulation,  and  heart  failure  of  variable  degree  is 
the  result.  Before  the  imset  of  decomiKnisatioji,  h\i>ertrophy  of  the 
right  ventricle  is  quite  common,  espei'ially  in  fibroid  phthisis. 

Fulsatiims  in  the  epigastrium,  and  accentuation  i>f  the  Jiecond  pul- 
monic sound  reveal  this  condititm.  However,  accentuation  of  the 
sef*«jnd  pulmonic  sound  may  lie  present  without  [iy|)ertrophy  when 
the  left  lung  is  retracte<l  through  infiltration  or  shrinkage  and  reveals 
the  left  heart.  The  constitutional  symptoms  of  heart  failure — dyspnea, 
edema,  ete.^ — may  l>e  quite  marked. 

Pericarditis.  -Pericarditis  may  occur  during  the  course  of  chronic 
phthisis.    Several  eases  of  primary  tulierculous  jjericarditis  have  been 
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reported.  In  chronic  phthisis  the  pericardial  sac  may  be  implicated 
by  tuberculous  processes  of  the  pleura  or  mediastinal  glands.  Adhe- 
sions between  the  pleura  and  pericardium  are  often  found  and  with 
the  shrinkage  of  the  affected  lung  the  heart  is  pulled  out  of  its  normal 
position,  as  has  already  been  described. 

Very  often  we  meet  with  acute  pericarditis  in  phthisis  and  pleuro- 
pericardial  friction  sounds  may  be  audible.  The  symptoms  and  signs 
characteristic  of  adhesive  pericarditis  are  not  rare  in  chronic  phthisis — 
systolic  retraction  of  the  chest  wall  at  the  apex,  engorgement  of  the 
veins  in  the  neck,  disappearance  or  weakening  of  the  pulse  during 
inspiration,  etc. 

In  very  rare  instances  we  meet  with  acute  pericarditis  coming  on 
suddenly  with  pain  in  the  cardiac  region,  dyspnea,  cyanosis,  cardiac 
irregularity,  etc.  In  one  case  under  my  care  the  symptoms  simulated 
pneumothorax.  Careful  examination  of  the  heart,  however,  clears  up 
the  case.  The  cardiac  dulness  is  increased,  friction  sounds  are  audible, 
the  apex  beat  disappears  with  the  effusion.  The  pericardium  may 
also  be  implicated  in  cases  of  pneumothorax,  producing  pneumoperi- 
cardium, as  has  already  been  mentioned. 

Phlebitis  and  Thrombosis.— Although  occurring  quite  frequently 
during  the  course  of  phthisis,  phlebitis  and  thrombophlebitis  are  only 
rarely  mentioned  as  complications  of  this  disease.  Older  clinicians, 
as  Hoffmann  in  1740,  and  after  him  Hunter,  Louis,  Trousseau,  and 
others  have  mentioned  it,  and  Cursham  wrote  in  1860  on  "Causes 
of  Obstruction  of  the  Veins  of  the  Lower  {Extremities  Causing  Edema 
of  the  Corresponding  Limb  and  Occurring  in  Phthisical  Patients." 
Most  writers  are  inclined  to  attribute  them  to  the  tuberculous  toxemia, 
while  others  have  found  in  them  an  instance  of  marantic  thrombosis. 
But  Gustav  Liebermeister,^  in  a  thorough  clinical  and  pathological 
study  of  the  subject,  attributes  them  to  the  direct  action  of  the  bacilli 
on  the  bloodvessels,  finding  as  he  does  that  nearly  all  tuberculous 
patients  have  a  bacteremia.  Haushalter  and  Etienne,  Vaquez, 
Sabrazes  and  Mongour,  Chantemesse  and  Widal,  Lesn6  and  Revaut, 
Liebermeister,  and  others  have  found  virulent  tubercle  bacilli  in  such 
thrombi.  In  cases  under  my  care  no  tubercle  bacilli  could  be  found  in 
the  thrombi  microscopically  or  by  inoculation  of  animals. 

Phlebitis  and  thrombosis  in  phthisis  usually  occur  in  the  femoral 
vein,  though  at  times  we  meet  with  cases  in  which  the  vena  cava,  the 
innominate,  jugular,  subclavian,  or  renal  veins  or  even  the  cerebral 
sinuses  are  affected.  The  frequency  of  this  complication  is  given  by 
P.  R.  DowdelP  as  30  among  1300  consumptives,  or  1..5  per  cent.  H. 
Ruge  and  Hierokles^  found  it  19  times  among  1778  cases  of 
pulmonary  tuberculosis,  or  1  per  cent.  In  my  experience  it  appears 
to  be  even  more  frequent  in  advanced  and  active  cases  of  phthisis. 

i  Virchows  Archiv,    1909,   198,  332. 
»  Am.  Jour.  Med.  Sci.,  1893,  105,  041. 
»  Hcrl.  klin.  Wchnschr.,  1899.  36,  73. 
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p.  Ilnrton-Siiiitli  Hartley  found  throtiiliosis  ol  veins  in  2.1)  |>er  cent 
of  2(i:j  cases  which  came  tt»  autofis\.  In  inales  the  percentage  was^ 
but  1,  while  in  females  it  was  i)A\.  Ethao  A.  (iray  nhservetl  tlirouibo- 
phlebitis  as  a  inimphiation  of  [>hthisis  7  times  in  141)0  caseii  at  the 
( "hieago  Fresh  Air  Ilos})ital:  3  in  men  and  4  in  women. 

Phlebitis  is  at  times  ftmnd  in  the  veins  of  the  upper  or  lower  extremi-i 
ties,  especially  in  very  active  easels  running:  high  fever.     Mostly  the] 
medinm-sizeil  or  small  veins  arc  airected.     riiini^nlly,  the  thickening  j 
of  the  veins  of  the  ufjper  extremities  arc  nn»re  easily  reco^nizol  fiy 
palpation  Inx-ause  of  the  lesser  thickness  of  the  moscles  aiai  a«li|Misc' 
tissue.     The  affected  veins  are  tender  to  the  touch  and  also  painful  on 
motion  of  the  limh.     Edema  of  the  extremities  is  excefjticmal  in  simple 
pblebitis,  tfam^h  in  some  cases  it  may  ocean     llje  phlebitis  may] 
disa|)pear»  to  rcup|)ear  a^'^ain,  and  in  most  cases  it  is  persistent  till 
tlirombosis  also  occurs,  or  till  the  fatal  issue  of  the  ea,se.     In  fact, 
phlchttift  is  an  i/minmis  vompHratinn.     A  thrombus  may  develop  and 
it  mav  soften  and  lie  carried  by  the  eirculatin^  bloorl  to  distant  4>rgans,. 
(iro(hicing  pulmonary  eml>olism  tir  infarction.     It  ma\   organize  and^ 
remain  as  a  firm,  thick  cord,     Illrtz'  <ies<'ribed  ^ast^s  of  pidcbitis  ural 
thrombosis  occurring  during  the  incipient  stage  of  phthi.sis.  or  exen 
pref^fiing  the  actual  onset  of  the  disease,  espef'iall\  in  chhvrotic  girls. 

Thrombosis  of  the  Femoral  Veins.  —  Thn»ud)4>sis  tjccnrs  most  fretiuently  ■ 
in  the  fem4>ral  vein  but,  as  was  pointe<l  «ait  by  l>u\vdclb  usnally  the 
popliteal  vein  Is  found  to  eontain  a  clot  of  older  date,  while  in  some 
the  saphenous  vein  is  plugged  and  rarely  the  superficial  veins  of  the  leg 
aral  thigh,  as  well  as  the  main  trunk  from  the  tibisd  \ein  ujiwanh  are 
thromljosed.  I>4>wdell.  Huge  and  Mieroklcs,  Lielicrmeister,  andj 
otiiers  fiave  alst*  found  tlirombosis  of  the  uterine  an<l  brachial  veins, 
the  prostatic  plexus,  and  embolism  i*f  distant  arteries  is  said  to  be  not 
unerymnnni.  As  is  the  ease  with  phleliitis,  thromlKJsis  is  found  mostly 
in  far-advan(*ed  but  acutely  running  casi's  and  is  usually  the  ])reci»rsor| 
of  ji  fatal  i.ssue. 

The  most  impttrtant  symptom  is  edema  of  the  alfected  limb.     The' 
onset  is  usually  slow  and  insidious,  the  swelling  coming  on  graflually. 
Pain  is  often  felt  for  a  few  days  ofter  the  onset  of  edema,  but  in  many 
eases  this  is  lacking.     When  present  it  is  nuiinh  felt  in  the  |K>]>liteaI^ 
space  where  tenderness  may  be  elicited,     hiasnuich  as  practic*ally  all 
the.se  ])atients  have  symptoms  (»f  active  phthisis,  the  temperature 
is  not  an  aid  In  tl»e  diagnosis  -it  is  continuous  or  hectic,  as  the  ease 
m*\v  be;  the  onset  f>f  the  thrombosis,  edema,  etc,  has  hardly  any- 
iuHuence  mi  the  pyrexia.     In  some  cases  under  m\'  care  there  were' 
disturbances  in  sensation  of  the  affected  limb,  which  was  cohl,  numb, 
or  tender.     In  one  ease  the  pain  was  excruciating  an*!  morphine  alone 
was  effective  in  relieving  it  in  part.     When  the  dcc;ier  \eins  of  the 
muscles  are  plugged,  which  is  imt  rare,  there  nniy  be  severe  pain  and 
liyperesthesia  oi  the  calf  of  the  atVertcd  Icl'.     I  diagnosis  rua\  be  difficult 
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at  first,  bfit  as  s*K»n  as  the  edema  appears,  the  rause  lit  clear.  In  some 
cases  tlie  thnmihus  in  tlie  averted  vein  is  so  thit^k  as  to  i>e  pnlpahle. 
I  have  tiiany  times  heeri  al*le  to  ]>alj>ate  the  feitiural  and  pophteal 
veins  as  thiek,  firm  cords  teoclcr  to  the  touch. 

Diagnosis.  — In  most  cases  the  (hai^nosis  of  thruniliosis  and  phlebitis 
is  rather  easy.  It  is  to  he  differentia  ted  fn»m  edema  of  the  extremities 
common  in  phtliisis  jnid  dne  to  cardiac  anrl  renal  insuffi*iericy,  atui 
from  cachectic  edema  whicli  is  frequently  seen  in  the  terminal  stages 
of  this  disease*  Thrombosis  always  begins  in  one  extremity  and  is 
confined  to  it,  or  marked  on  one  side  when  fully  develt^ped.  It  is 
tenflcr  to  the  touch  alon^^  the  course  of  the  veins  and  not  necessarily 
over  the  edematous  skin.  The  dilated  supcrfifia!  veins  may  at  times 
contain  clots.  On  the  other  hand,  edema  cine  to  canliac  or  renal 
disease  is  accompanied  by  signs  and  symptoms  of  these  conditions,  both 
lower  extremities  are  affected  by  the  swelling,  and  the  tenderness  alotig 
the  course  of  the  veins  is  hickiug,  Cachectic  erlema  occiirs  on  lioth 
sidei*»  is  painless  and  snbsides  when  the  patient  is  kept  in  the  recnm- 
bent  position  for  some  time.  At  times  intra-abdonnnal  pressure  by 
enlarged  mesenteric  glands,  or  bands  in  adhesive  peritonitis,  on  the 
common  or  external  iliiic  vein,  or  on  tin*  femoral  may  prodnce  edema 
of  one  extremity  not  mi  like  that  of  thromlxpsis.  The  same  condition 
may  occur,  though  wry  rarely,  in  the  n[Ji>er  extremity  when  intratho 
racie  pressure  is  exerted  l>y  enlarged  glands  in  the  thorax  on  the  main 
trunks  of  the  veins.  But  careful  examination  will  usually  reveal  the 
tumor  or  the  glantls  whicli  are  responsible. 

Thrombosis  of  the  Jugular  Vein,-  Thrombosis  causing  edema  ol  the 
upper  extremity  is  very  rare,  but  it  does  occur.  Four  cases  have  come 
unfler  m\  observation.  Humplirey^  re[)orted  such  a  case  in  1859; 
Lesaguc'  (jbscrvcfl  in  bSTO  a  ( ase  af  phthisis  com|>hcatcd  by  the  for- 
mation of  a  thrombus  in  the  external  juguiar,  suhrlaviati.  and  homeral 
veins.  Ten  days  after  the  appearance  of  the  tlirombos  it  was  com- 
pletely softened  and  all  symptoms  of  phlebitis  disap|ieared.  But 
in  all  other  cases  re]jorted,  deatli  supervened  within  a  couple  of  weeks 
after  the  €*stablishmcut  of  thromb(^sis.  Tiie  symptcims  are  edema, 
pain,  etc. ,  i >f  the  upper  extremity.  In  IU\ )4  ( luirles  -I.  Ah Irich-^  collected 
Jrom  the  literature  9  cases  of  this  complication  of  phthisis  and  reported 
1  of  thronjf)osis  of  tlie  left  internal  jugular  with  extensif»n  thnuigh 
tlie  subclavian  down  ttie  axillary  into  the  liasilie  veins.  Two  w€*eks 
later  a  like  thnmibus  a]»peared  in  the  riglit  side  and  extended  tr*  the 
veins  of  the  arm.  f^cath  was  due  to  cerebral  sinus  thrombosis  from 
extension  of  the  thrombus  in  the  right  internal  jugular  vein.  In  one 
of  my  eases  thrombosis  of  the  right  internal  jugular  vein  occurre*!  in 
a  patient  with  piitmmothorax. 

PrognijutU  of  Tliroitih(m.t.—The  prognosis  is  fata!  in  the  vast  majority 
of  cases  Ijecause  of  the  severity  of  the  tuberculous  process,  occurring  as 


'  Bntish  M*nl.  Jtnir..  iSTAl,  582,  mi,  iW.K  *>W. 

'  Gaa.  Mf^d.  tie  P;trir*,  IH79;  1,  &UK 

'  New  York  Med.  .Jour..  1901,  79,  442. 
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it  does  nmjiily  in  rapiJIy  advanring  vixscs  of  phthisis.  Death  may  be 
due  to  stvdjidaiy  i'IiiIm)!!  \vhii4i  is  thru  sutldrn.  liut  I  have  rt^ttnitly 
seen  scMTal  rnscs  in  whit/li  the*  syiii|Jtorjis  tif  |>hlrl)itis  ititd  evni  throin- 
hosis  have  rleartMl  up  aiitl  the  phthisieal  disease  went  uri  its  wmrse. 
L^sagiie  and  Kthaii  A,  (iray  liave  also  reported  east*s  of  tliis  eharaeter. 

Urogenital  Tract,— Of  other  eompiieatinns  oeeiirrin^  more  or  less  I 
t^fteii  (hiring  the  course  of  phtliisis  inuy  lie  mentioned  tu!>ereuIosi9  j 
*»f  the  urogenital  tract.     We  have  already  mentioned  that  alhumiuuria 
is  not  uneonmxon  in  phthisis.     In  far-advanced  cases,  nephritis  b 
cjuite  frequent  and  we  may  have   most   of  the  s\'mptoms  of  this 
disease,  espeeiaily  edema,  etc*,   and  even  uremia,  which  is  at  times 
(hflicult  to  dtflVrentiate  from  tul)ercylous  meningitis.     In  many  of  the 
advaneetl  cases  we  may  also  note  symptoms  due  to  amyloid  disease 
of  the  kidneys:     Abundance  of  secretion  of  urine  of  low  specific 
gravity  containing  hyahue  and  especially  v^axy  casts  and  allaunin  I 
in  large  quantities.     But  in  this  fr>rm  of  nephritis  dropsy  is  infrec|uent.  j 
I  have  been  struck  with  the  fact  that  in  most  case^  in  which  there  is 
considerable  albiuiiin  iu  the  urine  and  dropsy,  the  tem]>erature  drojjs 
down  to  near  normal  and  very  often  the  activity  of  the  process  in  tlie 
lung  fliminislics.     The  prognosis  is»  however,  not  improved.     On  thej 
ottier  hand,  chn^nic  nephritis,  when  comjjiicated  by  ptdmonary  tul>er- 
culosis  has  a  rather  favorable  influence  on  the  lung  c*ondition  (see  p*| 
604). 

In  some  cases  tuberculosis  of  ike  kidneys  supervenes  and  also  of  thej 
bladder,  seminal  vesicles,  vas  deferens,  and  epididymis.     Tuberculosis  | 
of  the  kidneys  is  very  difficult  of  diugnosis  in  its  early  stages.     Finding  i 
acid-fast  Ivacilli  in  the  sediment  of  the  urine  is  not  sufficient  to  base  a 
tliagnosis  in  my  experience,  excei>tiug  when  the  specimen  has  l>ecti 
obtained  by  catlieterization  of  the  ureter.     Even  so  there  have  l>een| 
re|)orted  cases  in  which  tubercle  l)acilli  were  found  microscopically  and  1 
Ijy  inoculation  into  animals,  yet  the  autopsy,  or  the  kidney  reinove<J  by 
operation,  showed  no  tul>erculous  lesion*    This  is  a  fact  which  should 
never  be  lost  sight  of  in  doubtful  cases*     I  have  seen  eases  in  which 
tubercle  bacilli  were  thus  found  yet  the  patient  improvefl  without 
o|)cration.     Patients    with    ttilnrrultitu^    pyi'Uti''i   suffer    usually    fnimi 
lumbar  pain  of  a  dull  character,  have  pus,  albumin  and  blood,  epithe- 
lium, and  even  caseous  dlbris  in  the  urine.    At  times  there  are  seen 
cases  in  which  the  pain  ixTurs  in  pa^cJx\^sms  and  it  is  difficult  of 
tlifferentiation  from  that  of  renal  colic  due  to  stone.    The  rc^*iprtK'al  | 
relations  between  renal  and  pulmonar>^  tuberculosis  are  dLseussed  els< 
where  (see  p.  5^7), 

Teimiiial  Edema,- In  a  large  proportion  of  tuberculous  patients 
edema,  general  or  local,  api^ars  a  few  days,  or  weeks,  l>efore  the  fat-al 
termination  of  the  case.  The  edematous  swelling  is  mainly  seen  around 
the  joints  of  the  lower  extremities;  but  at  times  it  involves  the  whole 
biKly,  The  origin  of  this  edema  is  not  known  cfcfinitely.  Stmie  are 
inc*line(J  to  attribute  it  to  nephritis,  but  it  is  met  with  in  cases  in  which 
tlie  autopsy  sliows  that  the  kidneys  remained  in  gtMxl  condition. 
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Others  state  that  it  is  due  to  myocardial  degeneration,  especially 
to  dilatation  of  the  right  ventricle.  Charles  \y.  Mills^  and  John  T. 
Henderson  found  a  characteristic  picture  by  Mosenthal's  test,  with  a 
marked  decrease  in  water  and  sodium  chloride  elimination. 

Tnberciiloiis  Ulcerations  of  Mucous  Membranes.— We  have  already 
pointed  out  that  despite  the  fact  that  so  much  of  tuberculous  sputum 
passes  through  the  mouths  and  lips  of  phthisical  subjects,  ulcerations 
of  these  parts  are  extremely  rare.  But  it  appears  that  tuberculous 
ulceration  of  the  tongue  is  more  frequent  than  is  generally  appreciated. 
Jame  R.  Scott  has  recently  drawn  attention  to  this  fact.  At  the 
Montefiore  Hospital  I  see  about  eight  or  ten  cases  a  year.  These 
ulcers  may  appear  fissured,  granulomatous,  or  papillomatous;  in  many 
cases  they  are  located  on  the  dorsum  of  the  tongue  but  very  frequently 
also  on  the  tip,  the  sides  and,  rarely,  on  the  f renum.  I  have  seen  some 
with  ulcers  of  the  soft  palate,  and  very  rarely  on  the  posterior  wall 
of  the  phar^Tix.  In  a  case  under  my  care  there  were  three  ulcers  on  the 
tongue,  one  on  the  tip  and  two  on  each  side. 

In  most  cases  the  diagnosis  is  clear,  occurring  as  they  do  in  patients 
with  pronounced  tuberculous  lesions  in  the  lungs  and  perhaps  the 
larynx.  But,  at  times,  they  may  be  found  in  a  patient  without  very 
active  symptoms  of  phthisis,  and  must  then  be  differentiated  from  local 
manifestations  of  s^i^hilis,  carcinoma,  and  epithelioma.  A  careful 
examination  of  the  chest  will  clear  up  the  diagnosis,  because  these 
ulcerations  are,  almost  without  exception,  secondary  to  tuberculosis 
in  the  lung.  A  specimen  removed  and  examined  microscopically  may 
show  the  characteristic  tuberculous  changes  or  tubercle  bacilli. 

Purpura.— I  have  seen  several  cases  of  purpura  hemorrhagica  compli- 
cating advanced  phthisis.  Petechia  are  very  frequent  in  many  cases, 
but  true  purpura  hemorrhagica  with  extensive  ecch^moses  scattered 
over  the  limbs  may  occur,  and  there  may  be  simultaneously  hemor- 
rhages from  some  of  the  mucous  membranes — true  purpura  hemor- 
rhagica. In  3  out  of  the  4  cases  seen  by  me  recently  there  were  also 
albuminuria  and  hematuria,  and  the  patients  succumbed  shortly 
after  the  appearance  of  the  purpura,  and  I  am  inclined  to  agree  with 
John  M.  Cruice^  to  the  effect  that  the  occurrence  of  purpura  espe- 
cially the  hemorrhagic  form,  in  the  course  ot  tuberculosis  is  always  a 
grave  symptom. 

Its  etiological  relation  to  tuberculosis  is  doubtful.  Some  authors 
are  inclined  to  see  in  the  tubercle  bacillus  a  cause  of  the  purpura,  but 
the  fact  that  it  is  so  extremely  rare  in  phthisical  subjects  shows  that 
when  the  two  diseases  occur  in  the  same  subject,  it  is  in  all  probability 
a  coincidence.  I  believe  that  Cruice*s  observation  that  after  an 
attack  oi  purpura  physical  examination  will  reveal  a  more  advanced 
condition  of  the  lesion  does  not  at  all  prove  that  the  hemorrhages  into 
the  skin  were  directly  of  a  tuberculous  character;  it  by  no  means 
excludes  the  chances  of  their  being  a  coincidence. 

»  Am.  Rev.  Tuberc.  1917,  1,  573. 
«  Am.  Jour.  Med.  Sci.,  1912.  144,  875. 
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Supericial  Cold  Abscesses  in  the  Chest  WaD. 


:h    these 


ul>scesses  are  nut  wry  nucoiiiTiinn  in  infuTcnluns  siihjet^ts,  they  are  only 
rarely  nientioneil  in  ini>no^ni}jlis  an  the  suiijert  cif  tnljerculosis.  Their  i 
relation  to  [>lithisis  was  first  fxanteil  out  hy  Leplat  hi  INTCl  Other 
FreiH*h  authors,  notably  (ionjot,  l)uj)hi\ ,  \'erneuil,  ( luirvot.  and  others 
tlieii  fleseriljerl  tlieni  in  detaiL  Tliree  varieties  have  been  mentionefl, 
one  arising  from  tlie  <elluhir  tissues,  one  from  tlie  |HTiostemn  <tf  the 
ribs,  anil  a  third  of  deefj  orif^'in  fnini  the  lione.  (ioujot  iiesrnl»eil  these 
abseesses  as  in  front  trf  the  ribs,  behind  the  ribs,  ani!  of  the  sliirt-stnd 
variety,  in  whieh  n  sujierfirijil  and  deep  abseess  eonnnnnieates  through 
an  intercostal  sj>aee- 

S.  Souli^niux,  IVron,  \1ihu%  I'a^^et,  and  mure  retently  Samuel 
Hobinsoii,'  show  that  tliese  absresses  are  of  ijleuropuhnonary  orinhi. 
lloljinson,  witli  eonsiderable  *r-ray  experienee,  showj^  that  *'the  time* 
worn  eustom  of  rej:ar<lin^^  such  lesions  as  fkie  solel\^  to  a  nerrotie  rib  is 
unqnestioiiafjly  a  fallaey/'  Some  autliors  state  tliat  erosion  and  even 
nerrosis,  pnrticularly  of  the  posterior  surface  fvf  tl>e  rib,  are  n(»t  uneorn- 
nion*  but  this  is  jmrely  inridentaL  Iselin,*  who  studied  many  eases  is 
of  the  *»pinion  that  the  ribs  are  involved  only  seeondarily.  In  08 
operative  eases,  se(piestra,  or  a  prol)abty  prinuiry  bone  U*sion»  were 
found  on!y  iu  b  teases,  and  the  ribs  were  involved  t»nl\  in  *^  of  theui,  anil 
in  I  of  these  the  patient  had  bael  syphilis.  It  usually  f<jlh»ws  r^ld 
tuliereulous  pleurisy,  Uui  may  be  found  in  fjulmonary  eases.  The 
tuberele  Imcilli  ai»parentl\'  invade  the ehest  wall  thnm^h  the lymphatieH 
which  ma\'  be  fount!  in  **ld  adhe^sions  of  tlie  pleura.  Thest*  abHet*.sHe!< 
have  be+*n  found  in  rare  instanees,  to  drain  l>y  breakiuir  throu^di  a 
tuberenlous  hui^tr-  They  are  analogous  to  the  abseesses  found  often 
in  tlie  vieinity  tvf  the  ineisitju  for  empyema  of  tuherenlmis  oripn. 

On  the  ehest  wall,  ahmp  the  line  of  insertirm  of  the  diaphragm, 
[>artif'ularly  anteriorly,  or  in  tlie  lower  axilhiry  region,  there  is  noted  a 
eireuinsiTibed  swelling,  the  size  of  a  pigeon^sor  a  hen's  egg,  (liiinless  and 
fluctuating.  I  have  recently  seen  eases  in  whieh  the  diameter  of  the 
abs<"ess  was  five  to  six  inches.  There  is  usually  no  surrounding  inWani- 
inatory  induratitm,  and  (nily  later  the  infectetl  are:i  be:'fimes  reti  and 
s<*mewliat  terifter.  When  incised  a  UKwIerate  aninunt  of  iirini*b  curdy, 
pus  is  eliminated,  but  healing  is  sltiw:  In  nn>st  cases  a  fistula  is  left 
whieh  persists  for  months;  or  an  uh  er  remains  which  keeps  on  dis- 
charging pns  for  a  similar  pericMl.  \Vr\'  often  the  fistula  or  nicer  is 
IfK'atetl  tner  a  rib.  the  periosteum  of  which  is  implicated.  In  many 
eases  healing  finally  takes  place  leaving  an  ugly  reil  scar. 

The  diagnosis  is  at  times  difficult— there  is  a  question  whether  it 
is  not  an  empyema  pjinting  on  the  ehest  wall,  particularly  when 
there  are  physical  signs  of  a  lung  lesion  or  thick  pleura  elicited  in  the 
same  area,  A  careful  consi*leration  of  the  histt*ry  and  course  of  the  i 
trouble,  however,  clears  up  the  diagnosis. 

»  Tr,  NhC  Aiksn.,  Stutfy  *md  I'nvin   ut  TuImt<^,  1017,  13,  170. 
»  Curr,-lil-  f,  st'hwuis,  Aeritr.  1919,  4^,  II7. 


CHAPTER  XXX. 

RECIPROCAL  RELATIONS  BETWEEN  PI  LMONARY 
TUBERCULOSIS  AND  CERTAIN  PHYSIOLOGICAL 
AND  PATHOLOGICAL  PROCESSES. 

Pulmonary  tuberculosis  is  a  disease  occurring  at  all  ages  and,  in  its 
most  common  form,  the  chronic,  lasts  for  many  years  during  which  the 
patient  is  subject  to  the  diverse  physiological  and  pathological  processes 
peculiar  to  mankind,  (^ertain  physiological  processes,  as  was  already 
shown  elsewhere,  have  a  great  influence  on  the  pathogenesis,  course, 
and  outcome  of  tuberculous  infection  and  disease;  others  are  in  them- 
selves greatly  aflFected  by  the  tuberculous  toxemia.  In  the  long 
months,  or  years,  during  which  the  patient  suffers  from  the  symptoms 
of  phthisis,  he  is  liable  to  contract  other  diseases  which  may  have  an 
influence  on  the  symptomatology  and  course  of  the  lung  disease;  or 
conversely,  the  intercurrent  disease  may  be  altered  in  its  clinical 
manifestations  because  of  the  underlying  tuberculous  process.  These 
reciprocal  relations  between  pulmonary  tuberculosis  and  physiological 
and  various  pathological  processes  are  of  immense  importance  to  those 
who  have  tuberculous  patients  under  their  care.  They  have  great 
bearings  on  the  origin,  diagnosis,  prognosis,  and  treatment  of  the 
tuberculous  patient.  A  knowledge  of  these  interrelations  is  especially 
needed  by  those  whose  practice  is  limited  to  institutions  devoted  exclu- 
sively to  the  treatment  of  tuberculosis,  where  physicians  are  liable  to 
become  "tuberculosis  specialists,"  oblivious  of  the  fact  that  their 
patients  are  humans — liable  to  suffer  from  diseases  other  than  that 
caused  by  the  tubercle  bacillus,  and  that  an  intercurrent  disease  may 
have  an  influence,  at  times  a  very  favorable  one,  more  frequently  the 
reverse,  on  the  tuberculous  process. 

Growth.— Tuberculosis  attacks  human  beings  at  all  periods  of  life. 
When  the  disease  is  active  during  the  formative  age,  it  usually  retards 
physical  development,  stunts  growth,  leaves  its  victim  with  small, 
feeble,  and  flabby  muscles,  rather  slim  bones,  and  a  notoriously  de- 
formed chest.  As  was  already  stated,  the  phthisical,  or  paralytic,  chest 
is  almost  invariably  the  result  of  tuberculosis  of  the  intrathoracic  glands 
during  infancy  and  childhood  (see  p.  303).  It  is  a  well-known  fact 
that  tuberculous  children  are  puny,  shorter  than  others,  and  weakly; 
even  when  they  arc  fat,  "pasty,"  which  is  not  uncommon,  their 
atrophied  musculature  betrays  trouble.  It  is  noteworthy  that  many  of 
these  undersized  children  begin  to  grow  in  height  after  twelve  or 
fourteen  years  of  age,  and  may  become  taller  than  the  average  for  their 


57G  RECIPROCAL  RELATIONS 

race  stock.  It  seems  that  many  of  these  tall  youths  present  signs  of 
dyspituitarism,  such  as  prognatism,  long  extremeties,  enlarged  wrists 
and  fingers,  etc.  Whether  these  changes  are  due  to  tuberculous  changes 
in  the  pituitary,  or  to  toxic  effects  on  this  gland,  has  not  been 
established.  It  is,  however,  a  fact  commonly  observ^ed,  that  while 
these  youths  grow  in  height  rapidly,  at  that  age,  certain  secondary 
sexual  characters  are  apt  to  be  rather  slow  in  their  appearance;  The 
axillary  and  pubic  hair  may  be  scanty  or  absent,  the  mammary  glands 
in  girls  rather  small,  or  rudimentary,  menstruation  delayed,  etc. 
Stigmata  of  infantilism  are  common  in  young  tuberculous  subjects. 
At  this  age  a  smouldering  tuberculous  process  in  the  intrathoracic 
glands  is  likely  to  flare  up  and  invade  the  lungs.  When  this  occurs,  the 
prognosis  is,  as  a  rule,  serious  in  the  writer's  experience.     (»See  p.  610). 

On  the  whole,  it  may  be  said  that  tuberculosis  retards  growth  in 
height  when  attacking  children  under  twelve  years  of  age;  it  enhances 
it,  when  attacking  adolescents  between  fourteen  and  twenty,  and  it 
has  no  effect  on  stature  of  adults  in  whom  growth  of  the  skeleton  is  an 
accomplished  fact,  unless  it  is  accompanied  by  k>T)hosis  or  scoliosis, 
when  it  is  reduced.  Deformities  of  the  chest  occur  in  children  as  a 
result  of  tuberculosis;  in  adults  they  are  seen  to  result  from  pleural 
adhesions  and  destruction  of  lung  tissue,  and  manifest  themselves  in 
the  form  of  flattening  and  localized  retractions.  This  has  been  dis- 
cussed in  detail  in  Chapter  XIV. 

When  judging  the  weight  of  children  suspected  of,  or  ac*tually 
suffering  from,  tuberculosis  the  facts  about  growth  are  to  be  borne  in 
mind.  A  youth  under  eighteen  years  of  age  does  not  hold  his  own  if 
he  does  not  gain  in  weight;  the  gain  in  height  should  l)e  registered  on 
the  scale,  ()ther\^ise  there  is  an  actual  loss  in  weight.  Reports  of 
institutions  caring  for  tuberculous  children  at  times  forget  this  factor 
of  growth,  and  when  they  indicate  that  their  little  patients  had  gained 
in  weight,  they  must  show  that  this  gain  has  been  more  than  could  be 
accounted  for  by  the  gain  in  height  which  the  children  have  attuned 
during  the  given  i)eriod. 

Puberty.— The  interrelation  between  the  respiratory  and  the  genera- 
tive organs  in  women  is  more  intimate  that  is  generally  appreciated. 
During  menstruation  and  pregnancy  the  muc^ous  membranes  of  the 
nose  and  larynx  are  very  often  congested,  and  subject  to  catarrhal 
changes  with  or  without  visible  causes.  Changes  in  the  voice  are  often 
noted  in  women  during  menstruation,  pregnancy,  the  menopause,  etc. 
For  centuries  clinicians  have  noted  certain  influences  exerted  by 
tul)erculous  disease  on  ovarian  function. 

A  large  proportion  of  tuberculous  women, 
menstruate  scantily;  in  many  comjdete  ■ 
Instead  of  the  sanguineous  flow,  t 
the  amount  of  mucous  dischai 
amenorrhea  \inthout  any  ^ 
tuberculous  origin  by  • 
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considered  it  a  cause  of  consumption.  In  a  small  proportion  of  cases 
menorrhagia  or  metrorrhagia  is  observed;  in  others,  dysmenorrhea; 
several  authors  have  claimed  that  this  sort  of  painful  menstruation  may 
be  relieved  by  proper  antituberculosis  treatment,  especially  tuberculin. 

The  tuberculous  woman  with  amenorrhea  may  be  recognized  at 
first  sight  in  most  cases.  The  facies  of  tuberculosis  (see  p.  299)  is 
rather  sharply  accentuated,  and  pallor  of  the  face  and  extremities, 
i%hich  is  not  very  common  in  the  average  case  of  tuberculosis,  is  more 
or  less  severe.  We  have  shown  that  the  blood  picture  in  tuberculosis 
is  not  characterise  (see  p.  281),  but  in  women  with  scanty  or  absent 
menstruation,  a  blood  count  of  secondary  anemia  is  the  rule. 

Vicarious  menstnmtion  has  been  spoken  of  by  many  writers  of 
former  generations;  hemoptysis  of  various  degrees  supplanting  the 
periodical  uterine  flow.  Careful  clinical  observation  has,  however, 
shown  that  in  these  cases  we  deal  with  ordinary  tuberculous  hemop- 
tysis in  phthisical  women  in  whom  amenorrhea  is  one  of  the  cardinal 
symptoms.  In  some  cases  there  is  a  tuberculous  lesion  which  has  not 
been  diagnosed.  I  have  never  been  satisfied  that  any  of  the  cases  that 
came  under  my  observation  could  be  considered  genuine  vicarious 
menstruation  in  the  sense  given  it  by  some  authors. 

Menstrual  hemoptysis ^  which  has  already  been  discussed  (see  p.  247), 
is  observed  at  times.  The  patients  spit  blood  during  the  menstrual 
period,  or  a  few  days  preceding  it,  irrespective  of  the  effect  exercised 
by  the  tuberculous  process  on  the  ovarian  function.  This  goes  hand 
in  hand  with  the  liability  of  women  to  suffer  from  acute  exacerbations 
of  the  tuberculous  lung  lesion  at  that  period,  manifesting  itself  in 
elevation  of  the  temperature,  increase  in  the  severity  of  the  cough,  and 
expectoration,  etc.  The  liability  to  congestions  of  the  mucous  mem- 
branes of  the  upper  respiratory  tract  during  pregnancy  may  be  con- 
sidered an  analogous  phenomenon.  Similar  effects  of  the  menstrual 
function  on  a  pathological  process  have  been  observed  during  the 
recent  pandemics  of  influenza. 

When  occurring  in  the  very  young,  tuberculosis  often  hinders  the 
development  of  the  primary  and  secondary  sexual  characters.  The 
infantile  type  of  uterus  is  common  in  young  tuberculous  girls;  hypo- 
plasia  of  the  testicles  in  boys.  The  secondary  sexual  characters,  the 
breasts,  the  pubic  hair  (also  that  in  the  axillae)  are  often  rudimentary, 
and  the  onset  of  menstruation  may  be  delayed,  as  has  abeady  been 
noted. 

Primaiy  tuberculosis  of  the  generative  organs  is  very  rare,  though  in 
btal  puhnonary  phthisis  specific  tuberculous  changes  are  frequently 
famdin  the  female  pelvic  organs;  some  authors,  like  Schlimpert  and 
if  have  found  this  to  be  true  in  over  80  ])er  cent  of  fatal  cases  of 
tuberculosis.  This  is  not  in  agreement  with  the  results  of 
made  of  my  own  material. 
« that  the  lesions  in  these  organs  originate  hematogenously, 
18  from  the  lungs  and  glands.    However,  it  seems  that, 
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race  stock.  It  seems  that  many  of  these  tall  youths  present  signs  of 
dyspituitarism,  such  as  prognatism,  long  extremeties,  enlarged  wrists 
and  fingers,  etc.  Whether  these  changes  are  due  to  tuberculous  changes 
in  the  pituitary,  or  to  toxic  effects  on  this  gland,  has  not  been 
established.  It  is,  however,  a  fact  commonly  observed,  that  while 
these  youths  grow  in  height  rapidly,  at  that  age,  certain  secondary 
sexual  characters  are  apt  to  be  rather  slow  in  their  appearance;  The 
axillary  and  pubic  hair  may  be  scanty  or  absent,  the  mammary  glands 
in  girls  rather  small,  or  rudimentary,  menstruation  delayed,  etc. 
Stigmata  of  infantilism  are  common  in  young  tuberculous  subjects. 
At  this  age  a  smouldering  tuberculous  process  in  the  intrathoracic 
glands  is  likely  to  flare  up  and  invade  the  lungs.  When  this  occurs,  the 
prognosis  is,  as  a  rule,  serious  in  the  writer's  experience.     (See  p.  610). 

On  the  whole,  it  may  be  said  that  tuberculosis  retards  grd^lh  in 
height  when  attacking  children  under  twelve  years  of  age;  it  enhances 
it,  when  attacking  adolescents  between  fourteen  and  twenty,  and  it 
has  no  effect  on  stature  of  adults  in  whom  growth  of  the  skeleton  is  an 
accomplished  fact,  unless  it  is  accompanied  by  kyphosis  or  scoliosis, 
when  it  is  reduced.  Deformities  of  the  chest  occur  in  children  as  a 
result  of  tuberculosis;  in  adults  they  are  seen  to  result  from  pleural 
adhesions  and  destruction  of  lung  tissue,  and  manifest  themselves  in 
the  form  of  flattening  and  localized  retractions.  This  has  been  dis- 
cussed in  detail  in  Chapter  XIV. 

When  judging  the  weight  of  children  suspected  of,  or  actually 
suffering  from,  tuberculosis  the  facts  about  growth  are  to  be  borne  in 
mind.  A  youth  under  eighteen  years  of  age  does  not  hold  his  own  if 
he  does  not  gain  in  weight;  the  gain  in  height  should  be  registered  on 
the  scale,  otherwise  there  is  an  actual  loss  in  weight.  Reports  of 
institutions  caring  for  tuberculous  children  at  times  forget  this  factor 
of  growth,  and  when  they  indicate  that  their  little  patients  had  gained 
in  weight,  they  must  show  that  this  gain  has  been  more  than  could  be 
accounted  for  by  the  gain  in  height  which  the  children  have  attained 
during  the  given  period. 

Puberty.— The  interrelation  between  the  respiratory  and  the  genera- 
tive organs  in  women  is  more  intimate  that  is  generally  appreciated. 
During  menstruation  and  pregnancy  the  nmcous  membranes  of  the 
nose  and  larynx  are  very  often  congested,  and  subject  to  catarrhal 
changes  with  or  without  visible  causes.  ( 'hanges  in  the  voice  are  often 
note<l  in  women  during  menstruation,  pregnancy,  the  menopause,  etc. 
For  centuries  clinicians  have  noted  certain  influences  exerted  by 
tuberculous  disease  on  ovarian  function. 

A  large  proportion  of  tuberculous  women,  esi^ecially  adolescents, 
menstruate  scantily;  in  many  complete  amenorrhea  occurs  for  months. 
Instead  of  the  sanguineous  flow,  there  may  be  merely  an  increase  in 
the  amount  of  mucous  discharge  lasting  for  a  day  or  two.  In  fact, 
amenorrhea  without  any  assignable  cause  has  l>een  considered  of 
tuberculous  origin  by  physicians  and  the  laity;  while  others  have 
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considered  it  a  cause  of  consumption.  In  a  small  proportion  of  cases 
menorrhagia  or  metrorrhagia  is  observed;  in  others,  dysmenorrhea; 
several  authors  have  claimed  that  this  sort  of  painful  menstruation  may 
be  relieved  by  proper  antituberculosis  treatment,  especially  tuberculin. 

The  tuberculous  woman  with  amenorrhea  may  be  recognized  at 
first  sight  in  most  cases.  The  facies  of  tuberculosis  (see  p.  299)  is 
rather  sharply  accentuated,  and  pallor  of  the  face  and  extremities, 
i%hich  is  not  very  common  in  the  average  case  of  tuberculosis,  is  more 
or  less  severe.  We  have  shown  that  the  blood  picture  in  tuberculosis 
is  not  characterise  (see  p.  281),  but  in  women  with  scanty  or  absent 
menstruation,  a  blood  count  of  secondary  anemia  is  the  rule. 

Vicarious  menstruation  has  been  spoken  of  by  many  writers  of 
former  generations;  hemoptysis  of  various  degrees  supplanting  the 
periodical  uterine  flow.  Careful  clinical  observation  has,  however, 
shown  that  in  these  cases  we  deal  with  ordinary  tuberculous  hemop- 
tysis in  phthisical  women  in  whom  amenorrhea  is  one  of  the  cardinal 
symptoms.  In  some  cases  there  is  a  tuberculous  lesion  which  has  not 
been  diagnosed.  I  have  never  been  satisfied  that  any  of  the  cases  that 
came  under  my  observation  could  be  considered  genuine  vicarious 
menstruation  in  the  sense  given  it  by  some  authors. 

Menstrual  hemoptysis,  which  has  already  been  discussed  (see  p.  247), 
is  observed  at  times.  The  patients  spit  blood  during  the  menstrual 
period,  or  a  few  days  preceding  it,  irrespective  of  the  effect  exercised 
by  the  tuberculous  process  on  the  ovarian  function.  This  goes  hand 
in  hand  with  the  liability  of  women  to  suffer  from  acute  exacerbations 
of  the  tuberculous  lung  lesion  at  that  period,  manifesting  itself  in 
elevation  of  the  temperature,  increase  in  the  severity  of  the  cough,  and 
expectoration,  etc.  The  liability  to  congestions  of  the  mucous  mem- 
branes of  the  upper  respiratory  tract  during  pregnancy  may  be  con- 
sidered an  analogous  phenomenon.  Similar  effects  of  the  menstrual 
function  on  a  pathological  process  have  been  observed  during  the 
recent  pandemics  of  influenza. 

When  occurring  in  the  very  young,  tuberculosis  often  hinders  the 
development  of  the  primary  and  secondary  sexual  characters.  The 
infantile  type  of  uterus  is  common  in  young  tuberculous  girls;  hypo- 
plasia of  the  testicles  in  boys.  The  secondary  sexual  characters,  the 
breasts,  the  pubic  hair  (also  that  in  the  axillae)  are  often  rudimentary, 
and  the  onset  of  menstruation  may  be  delayed,  as  has  already  been 
noted. 

Primary  tuberculosis  of  the  generative  organs  is  very  rare,  though  in 
fatal  pulmonary  ])htlnsis  specific  tuberculous  changes  are  frequently 
found  in  the  female  pelvic  organs;  some  authors,  like  Schlimpert  and 
Kri>nig,  have  found  this  to  he  true  in  over  SO  per  cent  of  fatal  cases  of 
pulmonary  tuberculosis.  This  is  not  in  agreement  with  the  results  of 
autopsies  made  of  my  own  material. 

It  appears  that  the  lesions  in  these  organs  originate  hematogenously, 
by  metastasis  from  the  lungs  and  glands.  However,  it  seems  that, 
37 
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excepting  in  fata!  (*ases  of  phthisis,  the  \\m^s  do  not  shuw  mut^h  eviilem^e 
of  at'tive  disease  in  patients  in  \vht»m  the  pri>ress  in  the  generative 
organs  is  so  pnmonneed  and  disabhng  as  to  require  snr^ieal  inter- 
vention. Of  the  many  cases  of  surgical  tiihereulnsis  of  tlie  female 
generative  organs  seen  b\'  tlie  writer,  patients  in  wfiom  destnifti\e 
tuberculous  lesions  liave  been  demonstrated  in  the  organs  removed 
surgieally,  only  few  showed  symptoms  and  signs  of  aetive  tuberenlous 
tensions  in  the  Inngs.  This  is  also  to  l)e  (jlKserved  in  many  cases  of 
tnl)erenlosis  (jf  the  testicles.  It  appears  to  be  in  agreement  with  our 
{»thcr  ohsi^rvations  that  extrathoracic  tuberculous  lesions  shield  tlie 
lungs  against  aetive  disease  (see  p.  584).  Several  eases  have  been 
obstTved  in  which  dormant  lung  lesions  were  reiictivated  soon  after 
siirgicat  tJ|jerations  on  the  generative  organs  for  tubcrculfajs  disease. 

Sexual  Function,  — Tlic  jiojmlar  views  entertained  liy  the  laity  and 
the  professicju  to  the  effect  tliat  consumpti\'es  have  excessive  sexual 
potency  and  deuumds  are  apj^arently  well  founded,  During  the  in- 
cipient stage  of  tlie  disease  there  is  often  noted  an  increased  sexual 
irritability,  and  this  is  apparently  the  reason  why  some  lielteve 
that  phthisis  is  at  times  due  to  e^xessive  venery.  Lctulle  asst^rts 
that  sexual  excesses  are  common  at  the  commencement  of  tlie 
<iisease»  and  are  checked  only  when  the  limit  of  exhaustion  is  reache<L 
W.  H.  Peters'  obser^'ed  a  tendcru'V  to  abtionnal  sexual  excitement  so 
frcfjnent  among  consum|>tivcs  as  to  require  careful  attention  of  the 
physician.  He  sa\'s  that  "every  ph\sician  has  been  inipresseil  by  the 
almost  disgusting,  and  smiietimes  revolting  persistence  of  the  sexual 
instinct  in  c(>nsumptives,  even  late  in  the  dise?ise." 

It  is  remarkable  that  in  the  ad^'an*■c^]  stages  %\\  the  discasCp  when  tfie 
body  is  extremely  emaciates b  the  nujscies  atrophied  anri  the  vital 
forces  apj>arentl\'  at  their  lowest,  sexual  potency  may  be  retained. 
E%'en  shiirtly  lief  ore  death  a  consumptive  may  impregnate  fiis  wife, 
anil  a  wtjman  w1h>  has  lost  half  her  normal  wciglit,  and  is  suf»jcct  ta 
fre<|uent  hemorrhages,  runs  a  febrile  temperature,  sweats,  and  <'ouglis 
ilistn^ssingly,  is,  at  times,  seen  in  a  pregnant  state.  Peters  quotes 
Barnes,  Superintenilent  of  tlie  Rhode  Island  State  Sanatoriuuu  about 
a  patient  who  died  from  hemcjrrhage  coming  on  during  the  sexual  act 
wliich  tiM>k  plat  c  while  on  a  visit  from  the  sanatorium  tt>  his  wife.  I 
have  m€*t  similar  i-ases.  In  hospitals  for  advan<'cd  consumptives  the 
patients  must  Ihj-  watched  in  this  regard,  especiall\  when  the  mule 
di\ision  is  not  completely  separated  from  the  female  division.  *^exual 
excesses,  accorfling  to  (fiml>ertt*  often  hastens  the  fatal  outcome  of  the 
disease. 

Weygandt'  made  a  collecti\'e  investigation  of  this  jirolilem  among 
physicians  in  (lerinan  Santoriums  in  which  incipient  (*ases  are  admitted. 
Many  of  the  answers  were  to  the  eifcct  that  they  hafi  not  observed  any  j 

»  Jour.  Aiii.  MtMi.  Afi«»..  imn.  1,  tKih. 
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special  increase  in  tlie  sexual  desires  of  their  patients;  three  direetors 
of  j^anatorinms,  KoIiUt,  Knuise.  ijnti  Marquard,  sent  the  ititerestiii^ 
informatinn  that  the  jmtieiits  had  arciised  the  doctors  f>f  seiTetly 
putting  aphrodisiac  or  anaphro*lisiuc  drugs  into  the  milk,  or  other 
food.  It  appears  that  in  many  ( Jeruiati  sanatorium^  such  superstitions 
prevail,  thus  indicating  that  the  patients  tliemselves  are  aware  of  the 
increased  sexual  irrituliiiity. 

These  sexual  excesses  have  been  iittrihuted  to  the  tulierrulous 
toxemia.  It  has  also  been  said  that  the  lazy,  indolent  life,  the  lack  of 
muscular  exercise,  and  the  excessive  eonsumptitm  nf  nitrogenous  food 
during  the  treatment .  are  more  resix>usihk*  for  tlie  sexual  proclivities 
tlian  the  tulierculous  toxemia.  Srane  consider  the  association  of  the 
sexes  in  saiiatoriums  fa\i>rs  tendencies  in  this  direction.  In  niiuiy 
cases  the  desp4mdency  engendered  by  the  knowledge  of  suffering  hum 
an  incurable  disease  urges  the  patients  to  take  in  as  nincli  of  life  and  its 
pleasures  as  possible  beh>re  it  is  totj  late. 

There  arc  other  chronic  tliseases  in  wliic^h  the  patients  are  idle,  eat 
well  and  may  Ik^couic  despondent,  \et  they  do  not  intlulge  in  sexual 
excess  to  the  same  extent  as  the  tuberculous,  which  would  be  in  line 
with  the  suggestion  that  the  tulK^rculous  toxemia  is  effective  in  t!ie 
direetitai  (>f  causing  sexual  irritahilitA  .  Turban  found  that  in  artificial 
tuberculin  ]30!soning,  /.  e.,  when  tuberculin  is  athninistered  for  thera- 
peutic purposes,  sexual  irritabihty  is  increased^  and  in  some  cases  he 
had  to  discard  specific  treatment  for  this  reason.  *' Every  physician 
with  extensive  experiejice  with  tube-rculous  piitients,*'  says  Mural t, 
"knows  of  cases  in  which  recovery  from  the  disease  hnaiglit  about 
normal  functions  in  this  regard." 

Fecundation,  — It  is  noteworthy  that  tnbercuh>sis  appears  to  have 
no  infhieru  e  on  the  function  of  fecundation*  so  king  as  the  process  in 
the  hnigs  is  not  so  far  ad\an(ed  as  to  render  the  patient  ctjmj)letely 
beilriiiden*  Most  married  tuberculous  w*nnen  become  pregnant, 
unless  measures  are  taken  to  prevent  it.  In  fact,  physicians  with 
extensive  experience  among  these  patients  ha\'e  seen  emaciateil  con- 
sumptive women,  having  fever,  severe  cougli  and  pr4ifuscexpc(  toratiou, 
hardly  uIjIc  tu  move  about  l>ecause  of  atrophy  t>f  the  subcutajiciius  fat 
and  iimscles,  become  ]>rcgnant  and,  what  is  astonishing  at  times,  the\ 
go  on  t»>  terni»  and  arc  delivered  of  full  sized  infants.  Properly  collated 
statistics  on  this  point  are  not  availaljle,  as  far  as  the  writer  knows, 
because  it  is  diHicult  to  take  into  <*onsidcration  the  factf>r  of  i>reventitin 
of  ctmception,  separation  of  the  mates,  etc.     (See  p.  29S). 

Pregnancy.-- 1 'on si dering  their  vast  prophylactic  bearings,  tlie 
]»rcjl*lems  of  the  rei-iprocal  relations  between  ^jregimncy  and  tuberculous 
ilisrase  have  been  widely  discusse<I,  though  it  cannot  be  said  that  they 
have  been  .satisfactf»rily  studied.  For  centuries  many  physicians 
stateil  that  they  hail  ohsc>rved  tliat  pregnancy  often  ameliorates  the 
condition  iif  female  tuberculous  patients,  aral  si>me,  like  rullen  (1712- 
171)0),  recommended  marriage  for  tuberculous  girls  for  this  reason. 
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Dr.  E.  Warren/  in  a  prize  essay  jHihlished  in  1857  saul:  *'  Pregnancy, 
coition,  elf,,  are  particularly  desired  hy  women  aH"e*'tc*i  witli  i>hthisis, 
which  constitutes  a  pointing  of  Nature  tt)vv ard  a  remedi/  for  the  evils  by 
which  the  system  has  been  invaded/'  He  quotes  the  opinion  of 
authorities,  like  IlipiXKTates,  Sydenham,  MtHit^omery,  Parr,  lloki- 
tansky,  Clark,  and  niaoy  others,  \vh<i  held  similar  views  on  the  effects 
of  uiarriage  and  pregnancy  on  tuberculosis,  lliere  are  writers  who, 
at  present,  speak  in  the  same  vein:  Thus,  f'harles  W,  Towiisend/ 
speaking  of  cases  obserx^ed  in  the  Boston  Lying-in  HtJspitaK  says  that 
'Muring  pregnancy  the  patient  often  seems  better,  and  the  disease 
appears  in  abeyance,"  and  that  **  Nature  seems  to  put  forth  a  supreme 
effort  to  suppress  the  disease  during  pregnancy  and  make  labor  easy 
and  short,  hut  after  the  child  is  born  the  disease  atlvances  at  a  rapid 
rate.  A  Frenrh  atithor,  Sabourin,^  is  even  more  explicit  in  his  recom- 
mendations of  marrijige  for  tuberculous  girls  because  it  seems  to  endow 
them  with  a  certain  degree  of  innnunity  and  deprives  them  of  the 
**catamenial  intoxication,  the  greatest  enemy  of  tuberculous  wtimen.'* 
A  Spanish  author,  I^isbennes,*  brings  statistics  showing  that  women 
of  the  child-liearing  age  have  a  lower  mortality  from  tuberculosis 
than  men,  and  concludes  that  matrimony  is  advisable  for  certain 
'*  pre-tuberculous"  cases. 

The  vast  majority  of  nuMleru  writers  are,  however,  oppi>se(]  to  these 
%iews,  and  maintain  that  pregnancy,  labor,  and  lactation  are  liable  to 
reactivate  latent  tuberculosis,  and  aggravate  active  lesions,  often  lead- 
ing to  a  fatal  termination  of  otherwise  favorable  cases.  Statistics  in 
support  of  these  contentions  are  not  wanting.  Some  authors,  like 
von  Ysendick.  Amstel,  RostlH^rn,  and  others  state  that  this  is  the 
invariable  outcome  when  a  tu ben  u Ions  W4iman  becomes  pregnant, 
that  1*X)  per  cent  arc  either  aggravated,  or  succumb;  Pankow  and 
Kiipfcrle,  ha\'e  found  this  Ui  lie  the  case  in  llo  per  cent  of  cases;  Neltner, 
Kaminer,  Deibeb  Fclner,  Schauta,  Eieh.  Prailella,  anti  Reiche,  between 
tit  J  and  90  per  cent;  Fremab  in  *iS  per  cent,  while  others  calculated 
smaller  i>erccntages  of  aggravation  and  deaths,  some  even  as  low  as 
Ki  per  cent  (Xorris),  Likewise,  the  number  of  ileaths  because  of 
aggravation  of  the  disease  soon  after  the  puerperium  oscillates  within 
wide  limits  according  to  published  statistics.  Amstel  reports  UKJ  per 
ccjit;  Lel)ert,  t>ver  70  per  cent;  Uubel,  Tesk^r,  von  Vsendic*k,  Kiewe, 
lieiche  and  Kaminer,  between  aO  and  *>0  per  cent;  (irisolle,  Pradella, 
Te<'klenlierg»  Neltner,  Rosthorn,  Fellner,  between  10  ant  I  30  per  cent. 

The  wide  divergejiee  of  these  (igures,  running  between  10  and  HK> 
per  cent  sfiows  clearl\  that  they  are  either  inaccurate,  or  based  on 
ctini<"al  nuiterial  which  is  not  comparable.  It  seems  that  tliose  who 
reported  far  advanced  cases  had  a  higher  profM>rtion  of  aggravations 
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and  fatalities  than  those  who  dealt  with  indpient,  or  iiiartive  t'jis4's  of 
tuberculosis.  Murrret  eiit  statistirs,piili|islietll>y  internists  mid  sperial- 
ists  in  hcis|>itiils  fi»r  tnhereuldiis  pritients,  do  not  hear  init  tlie  eon- 
tention  that  pre^naiiey  is  as  dungennis  to  all  tubernilous  vv*mien  as  the 
abt)ve  fijciires,  eoinpiled  mainly  \n  j[;yneeoloj[:!:ists  and  obstetricians, 
wnuhl  indieate,  Tims  Norris  and  Lanths'  rept>rt  of  85  eases  of  preg- 
nancy in  tuhereuloiis  women  observed  at  the  Phipps'  Institute  at 
l*hiladelphia  during  a  period  of  five  years.  They  found  that  Si'}  per 
eent  showed  no  ehange  in  their  eondition  as  a  residt  of  pregnancy. 
Abcmt  20  per  cent  of  mild,  c|nieseent,  cases  of  puhnonary  tuhereulosis, 
an(J  70  per  cent  of  advanced  eases  showed  exacerbations  during 
pregnancy  nr  tiie  pnerperium.  But  taking  a  large  nyinl>er  of  cases  in 
which  pregnarn^y  does  not  enter  into  consideration,  we  wtnild  exj>ect 
to  find  alxjut  the  same  percentage  of  aggru\ati(ais  during  the  i>eriofl 
of  two  years  which  cover  pregnancy  and  lactation.  I^ikewise,  IK  J, 
Forssner's^  recently  etmipiled  statistics  tend  to  sliow  that  the  sinister 
influence  of  {tregnancy  on  pulmonar\'  tuberculosis  is  a  dogma,  a 
a  tradition  foundt^l  on  unreliable  iiiforniation.  He  shows  that  exten- 
sion cjf  the  hi ng  {lisea.se  may  be  synchronous  with,  but  is  not  neees- 
sarily  dependent  on,  i)regnaney.  He  found  that  SSI  patients  observed 
during  the  i>eriotl  1907-1912  were  not  better  oif  than  Ki:?  who  became 
pregnant.  The  exacerbation  of  the  lung  disease  etrineided  with 
pregnancy  in  a  certain  luuiiher  of  cases,  to  he  sure,  but  inquiry  shows 
that  this  was  merely  coincidental.  K.  Sehaifer;^  in  a  study  of  the  after 
histories  of  married  women  discharged  frora  a  sanatorium,  arrived  at 
about  the  same  cfjneiusion.  Of  425  patients  thus  observed  during  a 
period  of  three  to  eighteen  years,  136  had  not  become  pregnant,  and 
189  had  undergone  frrmi  1  to  7  ]>regnancies  each  since  discharge*  In 
7(L2  per  cent  the  women  were  still  fit  for  t>rdinary  or  light  work  despite 
the  fact  that  they  had  l>een  pregnant  and  gave  birth  to  and  raisetl 
children;  only  18.4  ])er  cent  had  died  of  tuberculosis,  but  only  in  1H.7 
per  cent  was  death  due  to  the  progress  of  the  disease  in  connection  with 
pregnancy.  An  examination  of  the  after-histories  showed  that  in  the 
first  stage  87  per  cent,  in  the  seconil,  S'l;^  per  cent,  and  in  the  t birth 
61i.6  per  cent  were  stilt  fit  for  work.  Compared  with  2)iti  women  who 
had  left  the  sanatorium,  and  had  not  subsequently  become  pregnant, 
it  apf>ears  that  the  former  were  better  off.  Only  53.9  per  cent  of  the 
latter  were  tit  for  work  ami  38.4  per  c^iit  had  died,  as  against  7G.2  and 
18.4  i>er  cent  respect ivel\'  among  those  who  had  bec<>me  pregnant. 
The  autlior  suggests  that  the  non-pregnant  fared  worse  because  there 
were  more  far  advanced  cases  among  them.  It  may  be  aihled  that,  for 
this  very  reason,  they  may  also  have  prevented  pregnancy  mitre 
assiduously  than  the  others. 

It  has  also  been  rejieatedly  stated  that  pregnancy  seems  to  engender 
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tubemilo^is  in  women  *' predisposed"  to  tlie  disease.  Tliis  is  based  on 
the  stateiiieiits  of  iiuiriy  jmtietits  tn  tlie  ell'ert  thiit  they  liud  felt  well 
until  they  eoneeived,  and  that  f luring  prej^nanry,  or  soon  after  the 
piierperiiim,  symptoms  t»f  phthii^is  made  their  apjumranee.  Careful 
inf|iiiry  into  these  eases  reveals  the  faet  that  niiuiy  had  Ijeeo  e*»ughing 
ftjr  months  or  years  before  lieeomin^  pregnant,  and  iraksiniK-li  tLs 
!">  to  2iJ  j>er  eent  of  tuliereiilous  in«Jividual,s  are  likely  to  sutler  aggrava- 
tion in  their  dij^as^e  during  any  year  or  two,  the  pregnant  women  appear 
not  to  he  an  exeeption.  **Pregnaney  and  the  puerjieriunu  even  when 
refje^atedly  oeenrring»  are  well  and  fairly  well  br^rne  by  a  nuirh  larger 
pro[>orti<»n  iif  tuliertiilons  women  than  some  pessimistie  jihysieians 
elainit"  yayy  Friedrit^i  Kraui;.^  '\n  general  it  may  l>e  eiinfidently 
stated  that  tubereulous  tiiaease  with  mii<I  sym])toms»  whieh  il<  es  not 
progress,  the  so-ealletl  'quiescent'  <*ases,  whieh  eonstitute  ab^nit  IH) 
per  eent  of  all  raises,  sutler  no  aggravation  of  the  disease  as  a  result  t»f 
pregnaney,  laimr;  or  the  t>uer[)eriynK  The  same  is  also  true  of  about 
one-half  of  the  ninuber  of  aetive  tuliereulosis/'  Of  eourse,  it  is  rlif- 
ferent  with  jmtients  in  whom  the  disease  is  active  an<l  progrt»ssive, 
running  fever,  are  eniaeiateii  and  weakly,  and  espedally  those  who  iiave 
laryngeal  an<l  intestinal  eoiuplieatirais.  I'his  is  tlie  elass  that  suec  umbs 
soon  after  ehildbirth.  It  is,  however,  noteworthy  that  it  is  extremely 
rare  that  a  tiibertiilous  woman  should  <lie  with  the  fetus  in  utero. 
I  have  seen  numerons  pregnant  women  with  far  advaneeil  and  pro- 
gressive lesions  gii  thniugh  tlie  hmg  months  nf  pregnaney,  and  die 
soon  after  the  infant  is  exj)elledt  but  I  have  not  seen  one  die  before 
delivery.  Moreover,  there  is  no  doubt  that  many  tul>ereulous  women 
feel  nnieli  better,  the  symptoms  of  the  disease  abating  to  sfime  eUent^ 
during  [jregnaney.  IVrhaps  an  explanatitin  may  l>e  fountl  in  the 
eirrulatory  ehanges  oreurring  during  (iregnaney.  It  is  well  known  that 
the  mucous  membranes  of  the  respiratory  tract  are  congested  during 
tliat  period,  aral  this  may  retan!  tlie  jxrogressof  the  tnlwrculous  [mK'ess 
for  the  time  being,  as  Is  seen  to  be  the  result  fif  pulmonary  congestion 
in  ceases  uf  mitral  stenosis  (see  p.  127). 

Labor-  Man\  writers  have  suggested  that  the  process  of  childbirtli 
is  predisposing  to  the  evolution  of  phthisis  aia!  for  this  renson  wtiraen 
who  feel  quite  well  iluring  ]>regnancy  develf*p  active  dis€*ase  <luriiig,  or 
SDon  after,  the  puer[3erinm.  Because  of  the  straining  at  Inhor  the 
intrathoracic  pressure  increases;  in  s*ime  cases  to  such  an  extent  as  to 
pRMluce  interstitial  emphysema,  in  rare  instances  extending  to  the 
subt^itaneous  tissues  of  the  neck.  But  this  occurs  only  in  ejttreniely 
rare  instances,  and  carmtit  be  considered  a  strong  |»redisposing  factor* 
We  have  seen  tliat  quite  often  tubercle  bacilli  are  found  in  the  placenta 
(see  p.  lOS).  While  st^parating  from  the  uterus  the  sinuses  are  o['ened 
and  tubercle  bacilli  may  thus  gain  an  entrance  into  the  general  circula- 
tion and  cause  a  bacteremia.     Also,  as  has  t>een  suggesteii  by  Hanau, 
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after  lalior  tlie  (liaplira^m  descends  and  thus  favors  aspiration  of 
tuberculous  material  from  the  u[)|)t*r  parts  of  tlie  1uu|jjs  to  the  hnver. 
But  we  ha\e  seen  wliile  diseussiiii,^  phthisiogenesis  (st^e  p.  151)  that  in 
tuIxTeiilosis  metastasis  ^foes  not,  and  there  are  in<licati<jus  that  it 
eaiuiot,  take  phtce  in  tliis  manner.  Nor  ean  anemia,  due  to  loss  of 
bh mkI  liuriu^r  tabor,  he  considered  pre^iisposing.  The  estitnated  amount 
of  blood  lost  during  normal  labor  is  l>etween  ^i(M)  and  5(M)  jL^rams,  and 
experience  has  shown  that  it  soon  regenerates  through  excessive  work 
of  the  hemat(*pikietie  organs. 

Kxjierienc  e  has  shown  that  only  in  eases  of  tulKTeulosis  with  aetive 
symptoms  (hjes  [>r*>gressii>n  downvMird  follow  preKiianey  and  hil>or 
Thost*  with  latent,  and  many  with  quieseent  lesions,  [lass  through  these 
processes  unscathed,  ( )bstetrieians  agree  that  di ffieult  labor,  involving 
nnimial  or  instrumental  extraction  of  the  fetus,  does  not  occur  more 
often  than  in  non-tuberculous  women.  It  is,  indeed,  often  ama/Jng  to 
witness  an  emaciated,  and  evidently*  feeble  woman  pass  through  labor 
as  easily  as  the  average  wcmian.  Women  whf*  date  back  the  onset  of 
tuberculous  disease  to  pregnancy,  labor,  and  the  puerperium  are  not 
much  more  numerous  than  might  be  expected  when  we  bear  in  mind 
that  a  certain  number  of  quiescent  cases  will  reactivate  within  any 
given  period.  Perhaps  the  fact  that  rluring  the  child-bearing  age, 
between  fifteen  and  forty-five,  the  tuberculosis  mortahty  is  lower 
among  women  than  amtjng  men  of  the  same  age  period,  shows  best  that 
the  deletrious  effects  f»f  pregnancy  aiifl  tabor  have  been  exaggerated  by 
some  authors- 

The  Newborn  Infant.— While  congenital  tuberculosis  occurs,  it  is 
extremely  rare  (see  p.  108);  most  of  the  infants  bf*rn  to  tuberculous 
mothers  are  free  from  this  diseast*  at  liirtb.  To  he  sure,  they  are  soon 
infected  by  the  mothers,  am!  the  mortality  among  them  is  a|)p>alling, 
but  even  stn  not  an  inconsiderable  nnndier  have  gooti  chances  of 
survivaL  Tims,  of  the  infants  bcjrn  to  tuberculous  mothers  observed 
during  a  five  year  period  at  the  Phipps  lustitute  in  Philadel]>hia, 
Xorris  and  Landis  report  that  14  were  dead  and  Tm  alive.  They  were 
fcanul  not  nnnsually  weak  at  birth,  and  the  cfunparatively  high  cleath 
rate  was  ilue,  not  so  mnch  to  weakness  at  l>irth,  as  to  bfjttle  feeding, 
and  lack  of  care  which  an  infant  with  a  healthy  mother  enj<*ys. 
Sella ffer  reports  on  the  fate  of  children  born  to  tuberculous  mothers 
under  observation  for  three  to  eighteen  years.  Out  of  li'yW  pregnancies, 
294  gave  Inrth  to  hve  infants  of  whom  Sli)  per  cent  had  heen,  ami  still 
were,  fjcrfectly  well.  Of  the  remain<ler,  S.S  per  cent  were  suli'ering 
from,  or  had  diet!  of,  tuberculosis.  Forssner  rept>rts  his  dispensary 
material  anumg  which  he  investigated  the  fate  of  IKH  children  who  were 
healthy  at  birth  and  whose  m<^thers  suffered  from  pulmorniry  tnbenni- 
losis  at  the  time  of  birth.  During  an  observation  ijcriod  of  twelve 
months  to  nine  years,  b4  per  cent  of  these  infants  were  alive  and  well, 
VA  per  cent  were  tuberculous,  and  23  per  cent  had  died.  Hut  in  only 
\li  per  cent  was  death  certified  as  due  to  tuberculosis.     In  another 
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^niii|i  of  cases,  fcinsistiiijj  of  2K\  hifjints,  l>nrn  to  the  same  niotliers»  !nit 
liefore  they  Ue^ari  to  attend  tulRTriilusis  ^lispeiisarics,  it  was  Unuul  tliat 
in  November,  H)17,  7'J  per  fent  were  aliM'  aiul  wdL  11*  pvr  vvnt  were 
tul>erciilous,  and  8  per  cent  hacl  dietl  Of  JD7  infants  l»orn  in  tiilier- 
eiilnus  n  lot  hers,  100  were  cared  for  at  liume,  27  away  from  liuine.  Of 
the  **home"  children,  67  per  cent  were  alive  and  well,  and  Xi  f>er  cent 
had  died  of,  or  were  suffering  from,  tiihercuk)sis.  Of  the  children 
cared  for  away  from  home,  89  per  cent  well,  and  only  11  per  cent 
tyherculous* 

It  thus  appears  that,  while  the  chances  of  contracting  tubercuJosis 
during  the  first  few  yearn  of  life  are  very  great  in  infants  born  to 
tuberculous  mothers,  yet  they  are  not  all  doomed.  This  is  a  very 
important  point  in  prophylaxis,  to  which  we  shall  return  later  on. 

Extra-piUmonary  Tuberculous  Lesions,  -It  has  been  a  timc-honort d 
custom  of  physicians  to  render  a  serious  prognosis  in  cases  of  pul- 
monary tuberculosis  when  signs  and  symptoms  of  tuberculous  lesions, 
past  or  present,  of  other  organs  are  fliscovered*  In  '*sus|jects/'  and  in 
l>orderline  cases,  w^hen  there  are  noted  scars  indicating  healed  tulier- 
culous  lesion  of  the  skin,  glands,  bones»  or  joints,  or  of  active  disease 
of  these  structures,  the  diagnosis  of  pulmonary  tubercuJosis  is  made 
without  the  positive  proof  which  is  exuctetl  in  persons  in  whom  these 
stigmata  are  wanting.  We  have  already  showTi  that  the  prognnsis  in 
jyhthisis  is  no  more  serious  in  those  witli  sut^li  scars  tluin  in  those  lacking 
them.  But  here  we  want  to  emphasize  that  there  seems  to  l>e  a  distinct 
antagonism  between  tuberculosis  of  the  Inngs  aiul  that  of  other  organs 
which  is  not  appreciated  to  the  extent  it  deserves;  its  diagnostic  uml 
prognostic  significance  cannot  be  overesti united . 

Tuberculous  Skm  Lesions.  — In  sanatnriums  and  hospitals  for 
tuberculous  patients  lupus,  or  any  other  tul>ercidous  skin  lesion,  is 
extremely  rare.  In  my  hospital  work  it  has  been  my  experience  that 
patients  with  tuberculous  skin  lesions  ^*nly  rarely  have  active  lung 
lesions;  when  r-haiiges  are  discovered  by  ()hysical  exploration  nr  roent- 
genography of  the  chest,  the  lesions  are  almost  invarialily  latent,  or 
healed;  tubercle  bacilli  in  the  sputum  are  extremely  rare  in  these  eases. 
This  fact  has  been  estabhshed  clinically  and  statistically  by  various 
authors,  notably  -Jadassohn^  Fonhaunner,"  Lenglet/^  Lewandowsky/ 
Bollog,*^  and  many  others.  Our  present  views  of  immunity  may 
explain  this  phenomenon:  The  lung  lesion  apparently  endows  the 
IxMly  with  resistance  against  reinfection  with  the  same  \'irus.  It  is 
probal>Iy  for  this  rea^son  that,  notwithstanding  that  tuberculous 
patients  soil  their  hands»  and  other  parts  of  their  btxlies,  with  sputum 
containing  \irulent  tubercle  bacilli,  and  at  times  sputum  is  deposited 
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on  open  wounds  of  the  skin,  these  organisms,  as  a  rule,  cannot  gain  a 
foothold  and  only  rarely  produce  a  lesion  at  the  ])oint  of  inoculation. 
Even  when  this  does  occur,  as  we  see  at  times,  there  results  a  very 
benign  pfocess,  akin  to  the  "butcher's'*  or  "pathologist's"  warts;  it 
remains  local  and  does  not  implicate  the  regional  lymphatic  glands. 
In  very  rare  instances  we  see  real  tuberculosis  verrucofta  cutis  on  the 
fingers  of  tuberculous  patients.  It  appears  that  a  similar  antagonism 
exists  between  visceral  and  skin  lesions  in  s^T^hilis. 

While  tuberculous  skin  lesions  are  only  rarely  found  in  phthisical 
patients,  it  seems  that  the  reverse  does  not  hold  to  the  same  extent. 
Many  patients  have  demonstrable  tuberculous  lesions  in  the  lungs. 
But  in  most  cases  they  are  latent,  or  at  most  of  a  quiescent  t>'pe, 
giving  but  little  if  any  trouble.  Jadassohn,  John  H.  Stokes,^  and 
many  others,  found  that  the  lungs  lesions  in  their  tuberculous  patients 
were  benign.  Lewandowsky  suggests  that  while  an  active  lung  lesion 
may  endow  the  body  with  a  sufficiency  of  antibodies  to  prevent  reinfec- 
tion, a  skin  lesion  cannot  do  it,  because  the  skin  does  not  offer  a  very 
good  soil  for  the  growth  of  tubercle  bacilli  (see  p.  45).  Another 
plausible  explanation  may  be  the  following:  Lupus  begins  mainly  in 
children  under  twelve  years  of  age.  Among  them  pulmonary  tuber- 
culosis is  very  rare.  When  these  children  reach  maturity,  the  dor- 
mant lung  lesions  may  reactivate  and  produce  symptoms.  But 
BoUog  found  this  not  to  be  true  among  400  patients  with  tuberculous 
skin  lesions.  However,  it  appears  that,  even  so,  the  lung  lesions  are, 
as  a  rule,  rather  benign  in  individuals  with  lupus. 

I  have  observed  that  in  a  few  cases  when  the  tuberculous  skin  lesions 
healed,  pulmonary  tuberculosis  was  not  slow  in  making  its  appearance. 
The  course  of  the  disease  in  the  lungs  was  acute  and  progressive. 
Recently  a  case  of  extensive  lupus  over  the  face,  chest  and  arms  was 
seen  in  which  a  very  active  lung  disease  developed. 

There  is  one  skin  disease  which  is  frequently  associated  with  tuber- 
culosis, especially  miliary  tuberculosis.  I  refer  to  erythema  nodosuvi. 
However,  it  appears  that  only  few  investigators  have  found  a  tuber- 
culous baeteriemia,  or  even  tubercle  bacilli  in  the  skin  lesions  of  erythema 
nodosum,  while  most  others  have  failed  to  find  them.  From  the 
extensive  literature  on  the  subject,  which  may  be  gleaned  from  the 
recent  works  of  Lewandowsky,^  Foerster,'  and  Stokes,*  it  appears  that 
the  relations  of  erythema  nodosum  to  tuberculosis  have  not  been  firmly 
established.  An  attack  of  er^lheraa  nodosum,  or  the  presence  of 
tuberculides  on  the  skin  of  infants  and  children,  by  no  means  implies 
that  the  child  will  succumb  to  acute  miliary  tuberculosis,  and  the 
writer  has  seen  cases  in  adults  running  their  course  within  a  few  weeks, 
without  the  subsequent  development  of  pulmonary  tuberculosis.     Of 
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t'oiirse,  this  doe^  nut  exclude  the  ]>nssiljilitv  that  erythema  nodosum 
in  (*mised  \\y  a  tubereiilous  Inirtereniia, 

Osseous  and  Articular  Tuberculosis.  The  va,st  majority  of  persons 
who  present  stiLTinatu  t>t"  i^huidnlar,  osseous,  ami  jirticular  tuhereulosis  , 
during  childhood  [)ass  through  life  without  devehiping  piilmtuiary 
tuhercnlosis.  On  the  other  hand,  it  is  exceeding!}'  rare  tliat  a  patient 
with  an  iictive  Inni,^  h*sion  shtaild  develop  a  tuhercuhnis  lesion  of  a  lame 
or  joint.  In  patients  with  I'ott's  disease,  or  with  ankylosed  joints. 
]ininjonary  tufaTciilosis  of  an  active  and  i:jrogressi\'e  tyjie  is  rare.  On 
this  point  many  statistical  investigations  have  heen  made,  Wang' 
fouial  among  2(HJ()  cases  of  clinical  puhuouary  tnhereolosis  only  20 
with  old  cervical  sears  due  to  tuherciilons  lesit^ns  wiiieh  ha<l  oeeurretl 
during  ehihlhtuHl.  He  ohstTveil  thut  patients  with  such  sears  show  a 
strong  tendency  to  ini[jrove  with  the  usual  sanatorium  treatment. 
Wallgren-  ohserved  the  rarity  of  huig  lesions  in  persons  witli  old  scars 
and  the  benign  forms  of  pulmonary  tuberculosis  when  it  oeeurs  in 
rare  instances.  ICliasberg^  reptjrts  that  tnliercuh^sis  limited  to  the 
[ymphatic  glands,  lames  and  joints,  during  childhood  tends  to  cnuiplete 
reccjvery.  Nearly  every  jjatient  with  pulmonary  tuhercnlosis  admitted 
to  the  Montefiore  Hospital  during  the  past  twelveyears  with  either  active 
or  healed  osseous,  or  artitnilar  tuberculosis  was  found  to  have  healetl, 
or  quiescent,  lung  lesions,  and  when,  in  rare  instances,  the  hmg  lesion 
was  a<'tive,  the  jirogress  of  the  disense  was  extremely  chronic,  tending 
to  recovery.  Demonstrable  tubercle  haeilli  in  the  sputum  are  very 
rare. 

An  important  exception  is  to  be  mentioned.  These  extra-thoracic 
tidn^rcnlous  lesions  a|»[)efir  hv  shielcl  the  lungs  as  long  as  the  osseous  or 
articular  foci  are  not  interfered  with  bv  surgical  intervention,  Sijoii 
after  an  (jperation  the  patient,  very  frefjuentlvi  is  attacked  by  aeute 
and  progressive  tubercuh^sis  in  any  (*f  its  forms,  and  suecuuibs.  In 
others,  after  a  long  standing  sinus  has  been  healed  in  surgery,  there 
a|>pear  synjptums  of  active  pulmonary  tuberx  ulosis.  This  observation 
has  been  made  by  the  writer  repeatedly  and  for  this  reason  a  great  deal 
of  hesitation  is  indulged  in  before  surgit^al  intervention  is  aclviseil  in 
extra-th(»ra(  ic  tuberculosis.  Most  experienced  surgeons  als<j  urge 
eonser\ati\e  trciitmejit  because  the  final  results  arc  unich  better. 

Another  striking  cnnfirmation  of  tlie  iniuuinity  of  the  lung  in  evtra- 
thi»rac*ic  tuherculf»sis  is  often  oliserved  in  families  vvhieh  are  tlmroughly 
tubereulized,  and  every  child  is  attacked  by  srane  form  of  the  disease. 
Those  who  develop  glandular  tuber4*ulosi>  during  chi!dluH»d  pass 
through  life  without  lung  lesions.  W.  Williams*  puts  it  tersels  in  this 
fashi«m:  "A  very  constant,  if  not  invariable*  fact  I  have  observinl  in 
my  fifty  years'  ex|>t*rieuce  of  tuberculosis  is  that  those  memljers  of 
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fiimilirs  with  iin  inherited  predisposition  to  the  disease  who  sufl'er  from 
cervical  ^land  lesitin  leafh'nu:  tu  sijppuratii*n  do  not  f^et  pnlmonary 
tiiliercolosis,  f*r,  indeed  any  otluT  ftmii  of  the  malady;  whereas  several 
other  members  uf  the  ^atnc  families  without  ^land  lesions,  and  often 
more  robu.st  individuals,  fre([uently  develop  e(jiLsijmi*tion.  All  my 
eases  have  also  shown  si^fiis  that  the  apex  of  the  corrt*s{)ondin^  liiii^ 
had  been  all'eeted  hnt  had  recovered/*  WallgRm  made  the  same 
I  observation.  This  has  also  Ijeen  ennKrmed  by  uljser\atiun.s  during  the 
World  War.  Several  aiitliors,  notalily  Hayek  J  fonud  that  sohliers 
showing  ra>  stipnata  of  past  tuherciihtsis  were  mt»re  prone  to  develop 
pulmonary  tid>erenhjsi8  of  a  fnlminating  t\7>e,  while  those  who  had 
many  signs  of  *' predisposition*'  to  the  disease  either  escaped,  or,  when 
attacked,  suffered  honi  intensely  chronic  forms  (»f  pntmnnary  plitliisis, 

Genito-urinary  TEbercolosis.— In  patients  with  chronic  puimonary 
tul>ercuiosis  tlie  kidneys  are  affected  by  the  same  process  in  about 
15  per  cent  of  eases.  Among  128  autopsies  of  my  cases  we  found  that 
22  showed  tul>erctdous  lesions  of  t!ie  kidneys;  S  were  mi^re  or  less  severe 
caseous  lesions  nud  14  miliarv.  In  otiier  words,  the  kiihieys  are  most 
likely  to  be  implicated  in  acute  miliar^'  tuberculosis  which  is  so  often  a 
terminal  phenomenon  in  chronic  phthisis.  It  appears  that  as  long  as 
the  long  lesifm  is  active,  excepting,  of  course,  mihary  eases,  the  lesion 
in  the  kidnevs  is  in  aljcyance.  On  the  other  hand,  most  causes  of  st)- 
ealled  primary  tufjerculosis  of  the  kidneys  have  \  ery  few  symptoms  and 
signs  of  active  dist^ase  of  the  lungs.  Here  again  operative  interference 
is  often  followed  by  symptoms  and  signs  of  acute  and  progressive 
pulmonary  tuberculosis. 

It  is  well  known  that  the  epididymis  and  seminal  vesicles  are  very 
prone  to  tuhercuh  his  changes,  esjiecially  after  slight  injuries.  In  some, 
though  not  in  as  many  as  might  l)e  expecte{i,  these  organs  are  found 
tul>erculous  ij*  patients  with  hjng-standingand  |>ronounced  lung  lesions, 
Jiut  in  many  i^thers,  the  disease  of  the  cpidid> mis  is  a|)i>arentiv'  primary, 
inasmuch  a.s  no  symptoms  or  signs  of  acti\'e  lung  disease  can  be  dis- 
covered. It  is  important  to  remember  that  these  patients  do  fairly 
welt  as  regards  their  general  health.  For  years  the  testicles  tmiy  be 
swollen,  tender,  and  annoying  sinuses  may  be  discharging.  But  they 
keep  on  gaining  in  weight,  aiuf  acquire  some  of  the  stigmata  of 
eunuchism:  They  become  obese,  listles^s,  lazy,  apatlietie,  and  the 
secondary  sexual  characters  become  modified.  In  these  j>atients  cough, 
cine  to  any  cause,  is  at  <incc  attributed  to  pdnnjnary  tuberculi>sis  ami 
proper  treatment  for  this  disease  is  instituted.  But  in  most  cases  this 
is  an  error:  Active  and  progressive  pulmonjir^  tuberculosis  is  rare 
among  them. 

It  is  inifMirtant  to  emphasize  that  operative  interference,  which  is 
only  rarely  successful  in  these  cases,  uiiiy  be  instrumental  in  rea<tiva- 
ting  the  dormant  lesions  in  the  lungs w^hieh  nearly  a  1  undoubteilly  have. 
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Anotlier  raft  is  tliat  patients  with  tiilien-idusis  uf  the  male  j^enerative 
tii'i^aiis  lire  ini»rc  apt  to  suciiiiiili  ti»  tulirniiloiis  iiit'iiin;^itis  than  tlicise 
witli  If'sions  ill  ntlitT  orpins.  M.  Siininonds'  fonnrl  tliat  fully  tme-tiiini 
of  2iH)  patients  nntler  liis  care  ilit-il  in  this  tnaniier\  while  hanlly  »*>  jK*r 
eeiit  of  patients  siiH'crin^  from  puhntmary  tnhereiilosis  siieeiinil*  to 
meningeal  eomplieations.  He  also  states  that  in  50  per  eent  of  patients 
with  tuberculous  meningitis  lesions  in  the  generative  organs  nia>"  l»e 
fouini  at  the  necropsies.  This  is  especially  true  of  tultercolosis  of  the 
seminal  vesicles. 

Diseases  of  the  Respiratory  Tract,  — The  Tonsils.— Hypertrophied 
tonsils,  especially  the  lingual  aiiti  the  pharyngeal,  are  at  present 
consiclcrefl  manifestations  of  the  lymphatic  diathesis.  The  extreme 
form  of  this  c*>nstitution,  the  sftitujf  thymiea-lymphaticii,**^  is  compara- 
tively rare,  and  may  he  left  out  of  consideration.  But  h\  (lertrophied 
tonsils  anri  adenoids  vegetations  are  very  conynon,  es[>ecially  <iuring 
childhood.  In  children  with  hyperplasia  of  the  Ivmphoid  ring  in  the 
throat,  the  cervical  and  at  times  the  tracheohronchial  glands  are  very 
often  enlarged  These  little  patients  cough,  have  fever  at  irregular 
intervals,  and  diseharge  muettpurulent  material  from  the  throat  and 
nose;  they  are  *' subject  to  colds."  Because  of  these  symptoms,  a 
diagnosis  of  tubercnitjsis  is  very  often  maele  in  these  lymphatic*  eliildren ; 
inasnmt^h  as  they  present  many  of  the  stigmata  of  scrofula,  the\'  are  at 
least  classed  among  the  strongly  predisposed.  Likewise,  a*!ults  with 
hypertrophy  of  the  tonsils^  because  of  the  well  known  symptoms  they 
present,  are  often  treated  in  the  same  manner. 

We  are  l>egining  to  realize  at  present  that  lymphatism  is  distinctly 
antagonistic  to  active  and  [>rogressivc  tuberculous  disease  of  the  lungs. 
Autopsies  made  by  Bartel,-  Symmers,^  Emerson/  Ewing,*  and  others, 
have  shown  that  active  tul^erculosis  is  rare  in  individuals  of  the 
l>Tiiphatie  diathesis.  (Minically  we  find  that  children,  as  well  as  adults 
with  large  tonsils,  particularly  with  hyin^rplasia  of  the  lingual  an<l 
pharvngeal  tonsils,  only  rarely  develop  fiulmonary  tuberculosis. 
Indeed*  it  appears  that  patients  with  active  and  progressive  tuber- 
culosis, as  a  rule,  have  small  tonsils,  and  hardly  ever  adenoids.  More- 
over w  hen  in  a  case  of  mih!  tubercnlcms  disease  of  the  lungs  the  tonsils 
are  removeil  surgically »  the  result  is  often  that  the  lung  lesion  soon 
assumes  an  acute  and  prfigressive  character;  especijilly  the  larynx  is 
liable  to  be<*ome  implicated  in  the  tuberculous  prm^ess  soon  after  the 
operation. 

It  is  interesting  in  this  connection  that  tuberculous  patients  only 
rarely  suffer  from  the  acute  and  epidemic  infections  of  the  nose  and 
throat    Those  with  mild  lung  lesions  are  at  times  so  affected,  but 
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those  with  acute  or  chronic  progressive  phthisis  usually  escape  when 
other  members  of  their  families,  or  when  the  personnel  of  the  sanatorium 
are  stricken  one  after  another.  Even  when  affected,  the  acute  coryza 
runs  a  mild  course,  hardly  inconveniencing  the  patient.  Clinical 
experience  has  taught  that  it  is  extremely  rare  that  phthisis  should 
b^n  with  manifestations  of  an  acute  inflammatory  process  of  the  nose 
and  throat.  If  we  are  satisfied  that  these  were  the  first  symptoms,  we 
may  safely  exclude  tuberculosis  in  doubtful  cases. 

Diseases  of  the  Bronchi.— The  acute  and  chronic  forms  of  bronchitis 
have  hardly  anything  to  do  with  pulmonary  tuberculosis  etiologically. 
In  its  chronic  forms,  bronchitis  is,  as  a  rule,  secondary  to  cardiac  or 
renal  disease,  or  to  pulmonary  emphysema.  While  it  is  at  times 
convenient  to  maintain  that  a  case  which  had  been  treated  for  bron- 
chitis and  the  patient  is  indiscreet  enough  to  have  a  pulmonary  hemor- 
rhage, or  to  begin  to  run  fever,  have  nightsweats,  etc.,  that  the  bron- 
chitis has  "turned  into  consumption,''  it  is  nevertheless  a  fact  that 
such  is  hardly  ever  the  case.  Nor  is  there  anything  to  the  commonly 
accepted  notion  of  tuberculosis  having  its  origin  in  a  '*  neglected  cold." 
When  the  exciting  cause  of  active  tuberculous  disease  is  exposure, 
the  initial  symptoms  are  those  of  pleurisy,  or  of  tuberculosis  with  a 
localized  lesion  in  the  lung. 

Chronic  bronchitis,  with  cough  for  many  years,  with  profuse  expec- 
toration, etc.,  hardly  ever  becomes  tuberculous,  and  some  authors  have 
spoken  of  an  antagonism  between  these  two  diseases.  This  is  especially 
true  of  bronchiectasis.  In  a  study  of  40  cases  of  bronchiectasis  Barth^ 
found  only  in  1  the  coexistence  of  tuberculosis,  and  he  concluded  that 
the  two  conditions  are  incompatible,  a  fact  which  Cruveilhier  and 
Bamberger  had  observed  before.  The  vast  majority  of  cases  under  my 
care  have  not  become  tuberculous,  though  recently  one  who  had  been 
at  the  Montefiore  Hospital  for  eighteen  years  with  multiple  bron- 
chiectasis, with  periodical  profuse  and  threatening  pulmonary  hemor- 
rhages, has  suddenly,  without  any  assignable  cause,  shown  numerous 
tubercle  bacilli  in  the  sputum. 

Chronic  pulmonary  tuberculosis  is  at  times  complicated  by  non- 
tuberculous  bronchitis,  and  dilatations  of  the  bronchi  are  found  in 
many  cases  of  fibroid  phthisis  that  come  to  autopsy.  Likewise,  after 
attacks  of  influenza,  tuberculous  patients  may  remain  with  symptoms 
and  signs  of  acute,  or  subacute,  bronchitis  which  clears  up  sooner  or 
later.  In  intensely  chronic  cases  of  phthisis  with  passive  congestion 
of  the  lungs  due  to  cardiac  decompensation,  chronic  bronchitis  is  very 
frequent. 

Asthma.— Many  writers  have  stated  that  asthma  and  pulmonary 
tuberculosis  are  mutually  exclusive,  while  others  have  maintained 
that  the  reverse  is  true.  ( 'onsidering  asthma  as  a  symptom,  there  is 
no  doubt  that  it  does  occur  in  many  cases  of  tuberculosis,  especially 

*  In  Herard,  Comil  and  Hanot's  La  Phtisie  pulmoiiaire,  Parib,  1888,  p.  359. 
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the  forri!  kiitjwii  as  Hliroit]  plitliisis.  But  carefully  nnalyzing  the 
diffitylties  in  Ijrtntthifi^  iiiH  with  iti  fjlitliisis,  it  is  clear  that  they  arc 
only  rarely  nf  tlie  diaracter  sei*n  in  lirniieliial  or  essential  asfhriia. 
The  best  appellation  oi  the  dyspnea  in  some  eases  of  tuberculosis 
that  they  are  '*pscnntt)-astiirnatic/' 

It  is  noteworthy  that  wheii  an  asthmatic  becomes  tuberculous, 
which  occurs  only  rarely,  the  pan^xysinal  attacks  of  ih'spnea  disappear,  \ 
cjr  are  ainclinratcd.     Overexert  ion  is  not.  as  a  rule,  a  cause  i>f  dyspnemi 
iu  lironcliial  asthma  when  tliere  is  no  hi^4i-^rade  }>idrnonary  enij)hy*l 
seina  with  cardiac  dilatation*  as  is  attested  liy  its  nocturnal  occurrence; 
it  isin  filtroid  t>ht hisis.     On  the  other  hand,  afebrih^  tuberculous  patient 
with  nocturnal  attacks  of  dyspnea,  nr  witfi  dyspnea  on  exertion,  have  fti 
goful  prognosis  as  regards  (hiration  of  life.     Wlnlethe  pscudiMisthinatic 
attacks  in  phthisis  are  usually  (tue  t*>  iailtnonar\  fibrosis  and  caniiuc 
dilutation»  liezan(,'on  and  <le  Jt^ug'  have  recently  sh(*wn  that  they  niay^ 
also  be  caused  by  anapliyhixis,  as  is  the  case  in  ujaiiy  fonns  of  t»r<»ncliial 
asthma.     Ib>wever,  it  a[>|>ears  that  juvenile  asthma  has  nothing?  to  do 
with   tuherculosis.     The  rr\stals,  spirals,   and  ensinophile  cells  are 
almost  invariably  found  in  a.stbmatic  sputrun;  they  are  lacking  in 
tuberculous  sputuiu,  exce]>ting  ethsiriojihiles,  which  are  now  and  then 
seen  is  phthisis. 

Pulmonary    Emphysema.  — (Vytnpensatory    etnphyseuui    of    the    un- 
alTectcd  portions  of  tlie  lungs  occurs  iu  nearly  all  cases  i»f  chronic 
tuberculosis  in  which  there  is  extensive  destruction  of  the  parenchyma. 
Hut  this  is  of  a  vicarious  luiture.     On  the  other  hand,  persons  with 
atro|>hic  emphysema  only  rarely  hecinne  tubercuhais.  as  has  been  I 
|>oiiited  out  long  ago  l>y  Uokitansky.     The  following  has  been  offered'! 
as  an  explanation  as  to  why  an  atrophir*  lung  is  a  poor  soil  for  tul>erclc 
bacilli:    TuhercuUisis  oecurs  mainly  in  individuals  hetu-ecn  eighteen 
aufl  forty-five  years  of  age,  while  puinmnary  enifjhysenm  is  a  disi*asej 
u(  persons  over  forty.     And  it  is  among  persons  of  advam'eil  age  that! 
we  actually  Hrul  the  two  diseases  (Combined.     However,  the  einphysc»*j 
matous  form  of  fibroid  phthisis,  as  well  as  phthisis  in  the  aged,  run  an 
intensely  chronic  cinu'se,  witliout  fever,  and  with  slight  cough  and 
expectoration;  but  dyspnea  and  cyanosis  arc  ver\  coinumn  iu  the  last  , 
stages.     The  diagnosis  is  at   times  very  difficult   liecausc  the  large' 
emph\  seniatous  lung  scnt-ns  the  tuberculous  lesion  to  an  extent  as 
to  render  physical  exauiinatii»n,  and  often  roentgenography,  of  little 
value  in  attempts  at  lc»calizatiim  of  the  lesion.     In  many  cases  only 
|M)sitiv<*  sputum  decirles.  Uut  in  a  large  pro[Hirtiori  it  is  negative. 

PneumGnia.-  Tulierculous  fiatients  only  rarely  develop  genuine 
lobar  pneumonia,  and  during  epidemics  of  influenza  the  ehunicteristie 
bronc4iopuenmonia  occuis  only  in  comparativeh  few  of  those  who 
ha\e  acti\e  tnherculous  lung  lesions.  Xc»w  and  then  we  meet  with 
a  ease  of  true  lobar  pneumonia  in  a  tuberculous  patient.     The  s\-ni|> 
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toms  are  about  the  same  as  in  others^  wdth  sudden  onset,  chill,  fever, 
pain  ill  the  fhest,  ete.  The  chariK^er  of  the  expec  toration  often  changes 
intf*  the  rusty,  viscid  material  characteristic  uf  pneumonia.  It  is 
noteworthy  that  the  course  does  not  materially  differ  from  the  nsiiah 
tiie  crisis  occurring  in  seven  to  twelve  days  fsce  Fig.  IVi),  ami  when 
termination  is  by  lysis,  the  cause  is  usuallv  to  be  sought  in  the  activity 
of  the  tuberculous  lesion,  t>r  in  complicating  empyema. 

It  has  Ijeen  our  experience  that  in  nnwt  instant es  the  lower  lolie  was 
afleeted  and  [)hysieal  signs  of  consolidation  are  easily  made  out; 
rarely  apical  involvement  is  observed,  and  then  dilferentiation  from 
easeous  pneutn<inia  is  extremely  difficult.  Bacterif>logical  and  sero- 
logical tests  are  not  of  great  value  lieeause  both  organisms,  tuhercle 
bacilli  and  pneumococci,  may  he  fuuntl  in  the  si>utum  in  eitlier  case. 
The  most  experienced  clinieian  may  be  deceived^  diagnosing  an  exten- 
sion of  the  tnhercnfous  process  in  the  Inngs,  or  caseous  pnemnonia, 
and  render  an  unfavorable  prognosis  to  he  asttjuished  wlien,  within  a 
week  or  ten  da\  s,  the  temperature  droi>s  by  crisis,  and  the  patient  goes 
on  with  his  phthisis. 


^1..' 


Fia*   113. — TeinperuLure  I'urve  in  u  tMise  ttf  lobar  imtumuiiiii  compUcatinfii  puUuouaiy 

tuUTCiilosia. 

Bronchopneum<mia  occurring  in  tuliereulous  patients  is  almost 
invariably  of  a  caseous  nature  anr!  should  be  considered  an  ill  omen. 
An  exception  is  inlhienza!  bronchoi>neiHminia  which,  as  a  rule,  runs  a 
less  severt*  course  in  the  tuhercnlinis  than  in  those  who  were  healthy 
before  the  onset  of  the  epidemic  disease.  But  tuliercubius  patients 
are  often  left  with  signs  and  s\inptcaus  indicating  involvement  of  new 
areas  of  lung  tissue*  IIowe\'er,  these  newly  involxed  areas,  in  many 
cases*  clear  up  sooner  or  latf r,  while  the  fuherculous  lesion  keeps  on  its 
course  as  if  no  complication  hafl  occurred. 

On  the  other  hand,  the  prognosis  of  h)bar  pneumonia  in  tuberculous 
patients  is  rather  favorable.  Most  patients  recover  and  no  trace  is 
left  behind^  tlie  phthisical  process  pursuing  its  course  as  might  be 
expected.  Tliis  was  already  noted  by  Walshe  who  said:  "If  lungs, 
aireacly  tulierculized,  become  acutely  inflamed,  convalescence  from  the 
pneumonia  often  takes  place  as  rapitlly,  as  if  the  lungs  had  previously 
been  sound;  and  no  increase  in  activity  of  the  tul>erculous  disease 
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necessarily  follows."  Grisolle,  Wilson  Fox,  and  many  others,  also 
found  that  pneumonia  exerts  little  or  no  influence  on  the  course  of 
phthisis.  Some  writers  have  even  maintained  that  the  pneumonia 
process  has  a  rather  salutary  effect  on  the  tuberculous  lesion.  Thus, 
W.  J.  Pettit*  arrives  at  the  conclusion  that  intercurrent  pneumonia 
during  the  course  of  phthisis  is  not  unfavorable,  but  appears  to  have 
been  an  important  factor  in  the  production  of  a  cure.  He  compares 
it  with  the  effects  of  erysipelas  which  has  repeatedly  been  observed  to 
cure  chronic  indolent  tuberculous  ulcers,  and  he  is  inclined  to  assume 
that  a  similar  reaction  occurs  in  the  lungs.  Ernst  v.  Czyhlar*  has 
made  similar  observations. 

There  remains  yet  to  mention  the  fact  that  lobar  pneumonia  is 
hardly  every  followed  by  pulmonary  tuberculosis.  The  residual  lung 
lesions  after  lobar  and  bronchopneumonia  are  abscess  and,  rarely 
gangrene  of  the  lung,  chronic  intersititial  pneumonia,  with  or  without 
the  formation  of  bronchiectasis,  or  localized  chronic  bronchitis.  The 
last  is  especially  apt  to  follow  influenzal  pneumonia.  In  most  cases 
which  are  considered  as  "unresolved  pneumonia"  it  is  found  that  the 
lesion  is  a  localized  or  encapsulated  empyema,  but  tuberculosis  is 
exceedingly  rare.  To  be  sure,  many  tuberculous  patients  give  a 
history  of  pneumonia  at  the  beginning  of  their  malady.  But  an 
investigation,  whenever  possible,  usually  reveals  that  an  acute  onset 
of  pulmonary  tuberculosis  was  mistaken  for  pneumonia. 

Diseases  of  the  Circulatory  Organs.— The  organs  of  circulation  are 
affected  by  tuberculosis  in  two  ways,  viz.,  by  the  toxic  effects,  and 
mechanically.  The  toxemia  of  phthisis  is  effective  in  producing 
hypotension,  tachycardia,  and  instability  of  the  pulse-rate.  In  cases 
in  which  the  toxic  action  is  prolonged  and  intense,  myocarditis  is  the 
rule;  in  the  milder  cases  cardiac  neuroses,  and  instability  of  the  vaso- 
motor functions  are  noted.  These  effects  may  be  seen  in  early  cases. 
They  may  disappear  with  the  decline  or  disappearance  of  the  fever. 

With  the  advance  of  the  disease,  when  destruction  of  pulmonary 
tissues  has  gone  quite  far,  mechanical  effects  manifest  themselves  in 
the  heart  and  bloo:l vessels.  This  is  especially  seen  in  fibroid  phthisis 
in  which  the  cardiac  symptoms  may  prove  more  annoying  than  those 
resulting  from  the  tuberculous  process  per  se,  and  the  toxemia,  which 
is  lacking  in  many  cases.  Because  of  the  obliteration  of  many  pul- 
monary bloodvessels,  the  heart  finds  difficulty  in  propelling  sufficient 
blood  to  the  systemic  circulation.  The  result  is  enlargement  and 
dilatation  of  the  right  heart,  and  stasis  in  the  veins.  Many  authors 
notably  Regnault,'  Bohland,^  Sokolowski,^  and  many  others,  speak  of 
hypertrophy  and  dilatation  of   the  right  heart  in  chronic  cases  of 

»  .lour.  Am.  Med.  .\ssii..  1912,  58,  S.Vi. 

*  Hritr.  z.  Klin.  d.  TulM'rkulo.st-,  llUl.  21,  33. 

*  L«'  c<K'ur  choz  h's  tulKTCuloux,  Paris,  1899. 

*  Ilandbiich  d.  TulM'rkiiloso.  4,  p.  o. 
»  Arch.  f.   klin.   Med..   1S85.  27,  \A',\. 


DISEASE  OF  THE  CIRCVLATORY  ORGANS  593 

tuberculosis.  But  a  careful  study  by  modern  luethods  raade  b\'  Boas 
and  Mann'  of  material  at  the  Montefiore  Hospital  shmved  that  with 
the  aid  oi  electrot  ardii^^raphy  ri^ht  ventricular  predojniiiaiite  is  not 
found  ID  ore  fretjuently  in  jissoeiation  with  fibroid  phthisis,  or  with 
pleural  adhesions,  than  with  other  types  of  pulmonary  tuberculosis. 
\n  fact,  autopsy  experienre  shows  that  a  lar^e  heart  is  very  rare  in 
fatal  cases  of  |>uhiiouary  tuberculosis. 

riiuically  it  is,  at  times,  difficult  to  determine  with  exactitude 
whether  the  dyspnea,  acrocyanosis,  edema,  enlargement  of  the  %isceral 
organs,  notably  the  liver,  are  of  cardiac  or  pulmonary  origin.  One 
of  the  most  cornenient  wavs  to  sol\'e  tfiis  problem  is  to  put  the  patient 
to  bed  at  perfect  rest  for  a  week  or  two.  If  this  is  effective  in  reducing 
the  rate  of  the  pulse»  ameliorate  the  dyspnea,  etc.,  it  is  clear  that  the 
heart  is,  in  a  great  measure,  responsible.  How^ever,  in  toxie  myo- 
carditis rest,  instrumental  in  rcduniii^  the  toxemia,  may  also  improve 
the  f|ualitv  t)f  the  rircnlatiiju. 

In  chronic  cases  other  mechanical  im(>cdiincnts  in  the  circuhttion 
are  frequently  observed.  Partial  or  comjjlcte  ohhteration  of  the 
pleural  caxHty,  and  pleuro-peri cardial  adhesions,  resulting  in  cardiac 
displacements,  as  has  been  described  elsewhere,-  are  effective  in 
pnxlucing  dyspnea,  cyani»sis,  etc.  Adhesive  pericarditis  is  very  com- 
mon, especially  in  left -sided  lesions.  In  many  cases  the  tuberculous 
lesion  in  the  lun^  heals  more  or  less,  (*r  remains  quiescent  for  years, 
but  the  patients  remain  short-winded,  \y\\\\  acrocyanosis,  etc.,  and  a 
diagnosis  of  **  heart  (hscasc"  is  made. 

In  these  cases  murmurs  arc  often  heard  over  the  region  of  the  cardiac 
apex.  (V>mmonly  the  tjiurmur  is  systolic  in  time  and  may  be  trans- 
mitted to  tlie  axilla.  In  rare  instances  I  have  lieard  a  presystolic 
Tnurmur  fiver  the  mitral  area,  hut  at  the  ncL-rops}^  no  changes  were 
found  in  the  valve -5  to  account  for  it»  It  is  these  cases  that  aix^  often 
l>rought  fonvard  as  [iroof  that  the  coexistence  of  mitral  steuf^sis  with 
pulmonary  tuberculosis  is  not  unusual  Retractirm  of  the  left  lung 
which  contains  a  large  cavity  exposes  the  heart,  anrl  a  thrill  may  be 
felt  *>ver  the  cardiac  ai>cx,  but  even  this  should  n(»t  invariaf^iy  be  taken 
w^  proof  that  there  is  an  of)struf*tion  to  the  Hinv  of  l>loml  through  the 
mitral  valve.  These  nnirnuirs  are  clearly  the  result  of  cardiac  dis- 
[Jacements  and  plenrcj-pericanlial  a*lhesions. 

The  ell'ects  of  pulmonary  tuberculosis  on  the  circulatory  organs  are 
also  seen  in  the  terminal  stages  ui  the  tliseast^  when  rnyucarditis  of 
toxic  origin,  and  alsr*  tuberculous  implication  <»f  the  a<lrenals,  result 
in  heart  failure,  extremcl\'  low  blood  pressure,  terminal  edema  of  the 
extremities,  edema  of  the  lungs,  etc.  Some  of  these  patients,  appar- 
ently holding  their  own.  die  suddenly  owing  to  heart  failure. 

Effects  of  Heart  Disease  on  Pulmonary  Tub6rculoais.~Man\  authors 
have  stated  that  congenital  hypoplasia  of  the  heart  muscle  is  a  pre- 

»  Arth.  Int,  M<-d-,  192U  28,  m. 
rFiflliberg:  Ari:h.  Int.  Med,,  1«H,  13,  56fl, 
35 


i 


594 


nEClPROCAL  RELATIONS 


requisite,  or  n  [)re*Iispnsiiij^r  factor,  for  tuUerciilosis  (see  p  127).  Clini* 
ral,  roent^epographic,  ami  aiit<jpsy  cotiiirmation  is  not  lacking.  It 
apf>ears,  hrmever,  that  in  the  vast  majority  i^f  cases  (jf  early  phthisis 
the  heart  is  norma!  in  size,  and  that  only  with  tlie  progress  of  the 
tuherculoiis  disease  it  participates  in  the  wastinji^  process  of  the  organs 
of  the  bodv,  especially  the  muscles.  In  other  words,  the  small  heart 
seen  in  phthisical  patients  is  to  be  considered  an  expression  of  the 
general  cacliexia  of  |)hthisis.  a  phenomenon  observed  in  other  wasting 
diseases,  notably  cancer. 

Some  eighty  years  ago  liokitansky  assertefl  that  disease  of  the  heart  | 
and  bloodvlssels,  producing  passive  congestion  of  the  lungs,  are  | 
preventive  of  phthisis.  Fnrther  clinical  obser\^ation  and  autopsy 
recorfis  ernliracing  thousands  tjf  cases  have  contirmctl  the  opinion  of 
this  i>ioncer  pathf»logist.  It  apjjcars  that  individuals  sull'ering  from 
mitral  stenosis  are  only  rarely  at!'eeted  with  active  and  progressive 
tuljcrculosis  of  the  lungs. 

This  antagonism,  as  far  as  we  know^  at  present,  refers  only  to  tul>er- 
cutous  disease.  lofei^tuui  with  tuliercle  bacilli  occurs  In  cardiacs 
practically  as  frecjnently  as  in  i others.  But,  owing  to  the  congestion 
ami  plethora  of  tlie  lesser  circulation  (jrodiiced  bv  the  stenotic  cardiac 
valves,  active  tuberculosis  is  prevented.  On  the  other  hand,  in  t*on- 
genital  heart  disease,  pulmonary  stent»sis.  tuhercnlosis  is  the  cause  of 
death  in  nearly  all  who  have  survived  the  first  deccnium.  Here  the 
condition  is  just  the  oppf>site  of  that  in  mitral  stenosis.  The  blom! 
pressure  in  the  pulmonary  arter\  and  lungs  is  low.  and  there  is  a  distinc^t 
anemia  iif  the  luu^  tissues. 

IVrsims  suHVring  from  *lisease  of  the  aortic  valve  at  times  develop 
puhnonarv  tuberculosis,  but  the  Inng  lesion,  as  a  rule,  jmrsues  a  very 
benign  course.  This  observation  has  been  made  liv  the  i^Titer  repeat- 
edly; no  acutely  progressive  case  of  phthisis  has  been  seen  in  a  patient 
wHth  aortic  valve  disease,  especially  when  tliis  is  accomjianicd  by 
aortitis.  IVrhaps  the  most  plausible  reason  that  can  lie  assigned  is 
that  atjrtic  disease  is  often  due  to  tertiary  syphilis,  or  atherosclerosis, 
both  of  wliich  are  accompanied  by  sclerotic  changes  in  variou.s  vi.sceral 
organs,  including  the  lungs.  On  the  other  hand,  in  cases  of  aneurism 
of  the  aorta  tuberculous  lesions  at  times  develop  in  the  area  of  lung 
tissue  contign<ais  to  the  blood  tuun>r.  Here  we  deal  with  tubenulosiis 
favoretl  by  compression  of  the  pulmonar\'  parenchyma,  which  is  at 
times  also  observed  in  intrathoracic  malignant  neoplasms.  They  are 
of  little  interest  clinir^ally,  thtjugh  the  pathologist  may  find  suggestive 
hints  fur  further  slud\  of  these  cases. 

Infectious  Diseases.  The  Exanthemata.  Among  the  acute  cneleuiic 
diseases  i»f  childhtM>d,  scarlet  fever  is  only  rarely  follt»we<l  by  tuber- 
culosi.s,  and  sonie  writers  have  niaintainctl  that  there  is  a  distinct 
antagonism  between  these  twti  nialadies  iRilliet  and  Barthez),  The 
acute  sequels  of  scarlet  fever  are  mainly  suppurating  glands,  nephritis, 
ami  arthritis.     These,  a.s  will  l>e  shown  later  mi,  are  distinctly  antagCH 
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nistic  to  the  development  of  tuberculosis.  The  writer  has  not  observed 
any  reactivation  of  tracheo-bronchial  adenopathy  after  scarlet  fever, 
as  is  the  case  with  measles.  The  same  is  true  of  osseous  and  articular 
tuberculous  lesions. 

During  epidemics  of  measles  very  few  tuberculous  children  escape, 
and  after  the  acute  exanthema  has  passed  many  show  symptoms  and 
signs  of  reactivation  of  the  tuberculous  process.  Intrathoracic  glands, 
which  may  have  given  no,  or  only  slight,  trouble,  become  actively 
diseased,  suppurate  and  involve  neighboring  chains;  even  tuberculous 
lesions  in  bones  and  joints  have  been  observed  to  reactivate  after  an 
attack  of  measles.  A  large  proportion  of  cases  of  bronchopneumonia 
following  measles  is  tuberculous,  and  is  probably  due  to  rupture  of 
suppurating  intrathoracic  glands  and  flooding  the  lungs  with  tuber- 
culous pus.  However,  this  seems  to  be  mainly  the  case  with  children; 
in  adults,  measles  appears  to  have  no  such  effect.  The  extensive 
epidemics  of  measles  among  our  troops  during  the  World  War  have  not 
increased  the  morbidity  and  mortality  from  pulmonary  tuberculosis. 
At  any  rate,  there  seems  to  be  no  evidence  to  this  effect. 

With  smallpox  we  have  had  no  experience,  but  writers  of  former 
generations  stated  that  there  seemed  to  exist  some  antagonism  between 
it  and  tuberculosis.  Antivaccination  agitators  have  maintained  that 
vaccinia  predisposes  to  the  development  of  phthisis.  But  the  fact 
that  the  mortality  from  tuberculosis  has  declined  in  all  civilized 
countries  in  which  vaccination  has  been  general  speaks  against  this 
view.  Some  have  mentioned  the  possibility  of  transmitting  tuber- 
culosis by  vaccination.  But  there  is  no  authentic  case  on  record  of 
this  ever  having  occurred. 

Whooping  Cough. —Latent  tuberculosis  is  often  reactivated  by 
pertussis  and,  in  children,  tubercidous  bronchopneumonia  is  one  of 
the  most  dreaded  sequels  of  this  disease.  The  combination  of  pertussis 
and  tuberculosis  in  adults  has  been  observed  by  the  writer  in  several 
instances.  In  all  the  tuberculous  process  was  aggravated,  and  in  one 
it  seemed  as  if  the  whooping  cough  was  responsible  for  the  fatal  issue. 

Influenza. — ^The  recent  pandemics  of  influenza  have  shown  that  this 
disease  hardly  has  any  influence  on  the  origin,  course,  and  termination 
of  pulmonary  tuberculosis.  The  fact  that  during  the  three  years 
following  the  epidemics  the  mortality  from  tuberculosis  has  declined, 
favors  this  view.  Indeed,  the  death  rates  in  sanatoriums  and  hospitals 
for  consumptives  which  were  visited  by  epidemic  influenza  have  not 
shown  any  rise  during  the  past  three  years  (see  p.  128). 

It  appears  from  available  evidence,  which  is  quite  ample  in  this 
case,  that  tuberculous  patients  are  no  more  liable  to  suft'er  from  the 
effects  of  influenza  than  non-tuberculous.  Many  writers  are  under  the 
impression  that  indi\nduals  with  active  tuberculous  disease  manifest 
a  certain  degree  of  immunity  against  influenza;  that  proportionately 
fewer  are  attacked  and,  when  affected,  are  less  likely  to  fall  prey  to 
complicating  bronchopneumonia  than  others.    The  low  rates  of  mor- 
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tality  and  morbidity,  duririj^^  the  epidemics,  of  tiihereiiloiis  f)atieiits 
roiiiparcd  with  the  atiuiinistrative  stall's  of  the,se  iiLstitutiuiis,  has 
raised  the  question  why  the  weaker  stand  more  chance  of  sumval 
during  epidemics  of  influenza  than  the  healthy  and  vig*>rous.' 

The  sym[>toms  and  course*  of  inHiienza  does  not  materially  differ 
from  those  observed  anum^  t>thcrs*  In  but  few  has  an  extension  of  tlic 
tuberciihais  proc^ess  in  tlie  hm^js  !»een  obscrv(»ih  The  lialaht\  to 
pneunamfc  complications  a])[jcared  much  less  than  in  previously'  healthy 
indivi<Iua]s,  After  four  to  six  (hiys  of  fever,  weakness,  in  some  instances 
hemoptysis,  etc,  the  symptoms  al*ated,  and  the  original  disease, 
tulitrculosis,  ]Hirsued  its  course  as  if  no  corn[jlieatitin  had  occurred. 
The  fever  chart  (Fig.  1 1  4)  is  characteristic  of  this  class  of  cases,  which 
were  in  the  tnajority.  As  far  as  physical  signs  indicated,  no  changt^s 
were  found  in  the  tuberculous  lesions  in  most  case^. 


Jaonnri,  IStifl 
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Ym.   11 4. -^I'nt'oiii plicated  influeuia  in  a  case  of  inactive  tuberculosis. 


In  a  small  miuoritv  of  causes,  irrestJCctiAe  of  the  stage  of  the  IuIkt- 
cnlous  disease,  though  there  seems  to  be  evidence  to  the  effect  that 
incipient  and  cpiiescent  cases  were  more  liable  to  this  c*>mplication, 
l»ronch<ipnciimonia  ileveloped.  In  afel>rile  cases  uf  tylverculosis  the 
h*nii>erature  rose,  reaching  KW^  tt»  105 '^  F.,  rarely  higher  (Fig.  115). 
Ill  the  majtjrity  of  instances  the  onset  was  gradual,  though  in  a  few  it 
was  sudden  and  precedeil  by  a  chili.  Uyspnea  ami  cyaDaHiH  were 
(jromincnt  symptoms  in  mf»st  castvs,  and  weakness,  at  times  i»rostrHtiori, 
was  pronounced.  At  this  period,  the  third  or  fourth  day,  physical 
signs  of  broncliopncumonia  may  be  ma<leout  over  one  base,  or  tM»th— 
diminished  lircath  sounds,  moist  rales,  at  times  bronchial  breathing, 
and  dnlness*  It  is  noteworthy  that  only  rarely  have  i>ld  tulierculous 
lesitms  given  indications  of  reactivation;  in  most  cases  the  physical 
signs  of  the  tul>ercylous  lesion  remained  unaltered.' 

In  most  instances  the  fever  kept  on  for  ten  days  to  two  weeks;  in 
others  it  lasted  for  several  weeks  (Fig,  IIOJ.     Deferred  defervesc'ence 

♦  S*-t^  FisbtH-rK:  Am.  R**v,  of  Tutiercul..  1910.  3,  532. 

*  Soe  FiBhbers  atid  Boiui:  Atn.  Jcmr.  Med.  Sci.»  192tx  160,  214. 
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was,  however,  rare.  In  piitients  with  ad%^anced  and  progressive  tuber- 
culosis the  iiievital  j!e  was  shiiijly  hastened  by  the  com  plication  iuttiienza; 
but  this  was  tifvt  the  rule  in  iUir  cases,  Mauy  far-a^lvancetl  cases  passed 
through  uneventfully,  and  the  tuhereulous  pnjcess  then  pursued  its 


itBMiT,  lasMt 


l&t(tiiT  i*tnsti-ii*!!'-3'i<  i 


Fl<3.   lift  — 


tnllu(^t]sal  bronc-hopneumonia.     Tenipt-raturt*  ctifve  unmflu*  need  hy 
pre\Hou8  fever. 


rnurse.  On  the  whole,  it  appears  that  the  outlook  for  recovery  was 
mucli  briji:;hter  in  nRKlerately  advanced  than  in  incii>ient  cases.  It  was 
siu-prising  that  in  the  majority  of  cases  no  after  elTects  were  noted. 
In  stmie  instances  the  residual  bronchial  catarrh  remained,  hut  even 
this  disappeared  in  time.  In  non-tuVjcrcuhais,  iulUienza  leaves,  at 
times,  signs  of  localized  pathoh)gical  processes  in  the  bronchi,  lungs, 


JijmarjT,  |>tO 


Fia.   Hfl.- 


-Iiiflijpnial  broEchopneumoTiia.     Slow  rrUjrfj  r>f  hvvr  to  thi'  itn-ihftui'nial 
type. 


ami  thn^at,  causing  chronic  coughp  expectoration,  etc.  These  are 
often  mistaken,  and  treated  for  tnl>erculosis.  It  is  important  that  tliey 
shuuld  be  ditl'erentiated.  Details  about  the  diagnosis  of  these  lesions 
are  given  elsewhere  (see  p*  ;'42). 
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Typhoid  Fever.  — Tli at  tyi)lioirl  lexer  has  not  l)een  shown  to  be  a 
preilisptisiii^f  fiicti*r  to  tuheniili>sis  hiis  already  lieeii  stated  (s<.*€  p.  129). 
lleeeiitly  tlie  problem  of  tlie  coexistenee  of  the  two  diseaiie:*  has  come 
in  for  diseiission  f*eeause  of  the  prohlein  of  reaetivation  of  tlormant 
tuljcrruloiis  lesions  by  antityplitjid  inoeidation.  Foniierly  several 
Kreneh  authors,  notably  AndraK  lAmis.  Fr>r^et,  Fidoyx,  etc,  eori- 
sidere<I  typhoid  altogether  aot agonist i(*  to  tuberculosis  and  that  the 
two  diseases  are  mutually  exelusive.  Mlleniin  pointed  out  the  simi- 
larity of  onset  In  many  cases,  and  insisterl  that  this  is  the  reason  whv 
some  consicier  typhoid  a  reactivator  of  latent  tytiereiilosis;  he  eon- 
eluiled  that,  in  a  general  way,  the\  are  antagonistic.  Recent  exj^eriencc 
with  typhoid  in  tuherf^ulous  patients  have  shown  that  the  supcraddecl 
infectic»n  has  no  serious  effect  on  the  tuberculous  prowss,  or  the 
sympt<jmatoh>gy  of  tlie  disease.  It  was  oljserved  that  patients  with 
inactive  tuberculous  lesions  may  have  typhoid  fever  witlitJUt  any 
detrimental  effects  on  the  pulmonary  lesion.  Dnring  ei)idemic*s  of 
typhoiil  at  the  Trudeau,  anil  the  West  Mrginia  State  Sanatoriums, 
Brown'  and  his  co-workers,  and  dovisand  Mills.Mid  not  observe  any 
aggraxations  of  the  pulinonar\'  pnx-ess.  Moist  i>atients  recovered* 
It  is  rif^teworthy  in  this  connecticm  that  several  authors  report  causes 
of  acute  miliary  tuberculosis  with  typhoid  bacteremia.  But  in  tliese 
eases,  described  by  liusst*  and  Bloom  field,  it  cannot  he  jnstly  stntt*<l 
that  the  typhoid  l>acteremia  had  a  fleletcrions  iuHuence  on  the  tuber- 
(uloiis  process  which  was  acnte,  and  would  have  proved  fatal  without 
the  superadded  tvphoitl  infection. 

SyphiliB.— Tuberculosis  and  syphilis  being  very  witlespread  and 
lasting  for  many  years  in  the  affet^ted  patients,  it  is  to  be  expeeted  that 
the  two  diseases  should  often  he  found  in  the  same  person.  Siune 
authors,  especially  in  France,  have  maintainetl  that  syphilis  re<luces 
the  natural  resistance  against  tuberculosis,  and  is  thus  one  of  the 
most  inifiortant  predispjosing  factors  in  phthisiogenesis.  On  the  other 
hand,  beginning  with  Hunter,  many  have  maintained  that  there  exists 
a  certain  antagonism  J>etween  these  two  diseases. 

Syphilis  in  the  Tuberculous. -The  association  ma>'  l>e  eneountere<l 
in  two  forms:  A  tuberculous  patient  acquires  syphilis;  or  one  with 
old*  tertiary  sypliititic  manifestations,  begins  to  show  sviuptoms  of 
active  pulmonary  tuberculosis.  Empirically  we  have  learned  that  in 
the  former  case  the  outlook  is  not  very  bright,  though  not  necessarily 
hopeless,  in  most  ciises.  The  patient,  already  troubled  ivith  symptoms 
of  phthisis,  loses  courage  and  as  soon  as  the  tliagnosis  of  ehunere  is 
made,  he  becomes  more  or  less  despondent.  If  the  lung  lesion  is  ver>' 
active,  esf>ecially  if  it  has  been  ninning  an  acute  an<l  progressive  course, 
antis>'philitic  treatment  often  aggravates  the  outhxik,  and  the  prog- 
nosis is  grave.  In  fact  in  several  eases  the  laTiter  was  convinced  that 
the  patients  perished  as  a  result  of  the  combination  of  the  two  dise*ise.s. 

»  Ani.  Rev.  TuWrrul.,  1919.  717. 

'  Jour.  Am.  Med.  Assu..  192<>.  74,  297. 
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It  must  also  be  mentioned  that  in  cases  in  which  the  lesions  of  both 
diseases — the  tuberculous  lung  lesion,  and  the  secondary  manifestations 
of  syphilis — are  active  and  manifest  tendencies  to  progression,  treat- 
ment is  beset  with  painful  obstacles.  This  is  especially  true  of  the 
specific  treatment  of  syphilis.  Both  mercury  and  arsphenamine  at  times 
aggravate  the  acute  lung  lesion,  and  may  induce  copious  pulmonary 
hemorrhages. 

In  intensely  chronic  tuberculous  cases,  and  in  those  in  whom  the 
disease  is  rather  quiescent,  things  are  different.  In  them,  anti- 
s>'philitic  treatment  may  be  administered  with  benefit.  How^ever, 
even  here  the  lung  lesion  must  be  watched  for  reactions  when  arsphen- 
amine, mercury,  and  potassium  iodide  are  administered.  At  the  least 
rise  of  the  temperature,  or  attack  of  hemoptysis,  the  specific  treat- 
ment is  to  be  discontinued,  or  restrained. 

Tuberculofiis  in  Patients  with  Tertiary  Syphilis.— The  contrary  appears 
to  be  true  of  patients  with  old  syphilitic  lesions  who  develop  s\Tnptoms 
of  pulmonar>'  tuberculosis.  In  them  the  prognosis  of  the  tuberculous 
lesions  is,  as  a  rule,  more  favorable  than  in  others.  Many  writers 
speak  of  an  antagonism  between  s>'philis  and  tuberculosis;  at  any  rate, 
it  has  not  been  proved  that  syphilitic  subjects  are  more  apt  to  develop 
phthisis  than  others.  On  this  point  there  seems  to  be  an  agreement 
among  recent  authors,  such  as  S.  West,  Percy  Kidd,  D'Arcy  Power, 
Sir  Dyce  Duckworth,  and  many  others.  This  point  is  well  sum- 
marized by  Jonathan  Hutchinson,^  who  takes  the  broad  view  of  the 
subject  and  concludes  that "  a  tendency  to  tuberculosis  may  be  modified 
by  the  introduction  of  syphilitic  poison,  not  that  the  latter  poison  may 
predispose  to,  or  encourage  the  development  of  tuberculosis." 

The  cardinal  pathological  changes  in  tertiary  syphilis  are  fibrosis  of 
the  various  visceral  organs  and  bloodvessels,  and  fibrosis  is  Nature's 
mode  of  curing  tuberculosis.  Though  it  appears  that  the  lung  is  one 
of  the  few  organs  in  the  body  which  escape  the  action  of  the  s}T)hilitic 
virus  very  often,  still,  when  tuberculous  lesions  do  occur  in  old  s>T)hili- 
tics,  they  are  very  often  fibrous  in  character.  Several  French  authors, 
notably  Sergent,^  insist  that  in  all  cases  of  fibroid  phthisis  a  careful 
search  should  be  made  for  stigmata  of  tertiary  syphilis.  He  maintains 
that  inequality  of  the  pupils,  absent  or  sluggish  reaction  of  the  pupils 
to  light,  and  particularly  leukoplakia  of  the  buccal  mucous  membrane, 
etc.,  are  very  frequently  found  in  cases  of  fibroid  phthisis,  and  also  in 
others  in  whom  old  and  chronic  bronchitis,  pulmonary  emphysema, 
etc.,  are  diagnosed. 

My  personal  experience  has  not  been  in  agreement  with  that  of 
Sergent;  a  positive  Wassermann  reaction  had  only  rarely  been  obtained 
among  the  numerous  cases  of  fibroid  phthisis  in  the  Montefiore  Hospi- 
tal, indicating  that  the  vast  majority  of  cases  of  fibroid  phthisis  have 
no  s>T)hilitic  substratum.     However,  most  cases  of  pulmonary  tuber- 

»  D'Arcy  Power's  System  of  Syphilis.  London.  1912,  2,  12. 
*  6tudes  rliniciues  sur  la  tul>erculose,  Paris,  1919,  p.  247. 
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nil4>sis  in  patients;  with  tertiary  sy])hili,s  have  been  fuiind  to  run  a 
benign  and  shii^^nsh  course:  The  patients  eouKli.  exi>ecton*te,  have 
piihiHmary  heiTi*nTha^e>s  for  many  years,  bnt  are,  as  a  rule»  afebrile* 
The  most  anooyiiig  symptom  appears  to  be  rlyspnea,  whidi  is  only 
rarely  laeking*  It  is  nottnvorthx^  that  ematiation  is  not  a  eonimon 
s\  mptom ;  the  majority  of  the  patients  are  nn ^re  or  less  obese.  Because 
elenH>nstral)le  tiiberele  bacilli  are  rare  in  the  spntum,  many  of  the^ 
patients  are  treatetl  for  years  for  bronchitis,  asthma,  pulmonary 
empliysema,  etc.  In  many  instances  there  are  s>  philitic  lesions  which 
skilful  ami  exijeriencerl  laryngtjlo^ists  find  tlifticult  to  ilitferentiate 
from  tnherculoHs  laryngitis  and  only  the  thcraijcntic  test  clears  up. 
But  even  the  pulmonary  lesion  is  not  easily  diagnoscch  The ''  hybridity 
of  the  lesions/'  aa  Sergent  refers  to  them,  is  often  perplexing  to  tlie 
clinician.  The  results  of  the  Wassennaim  test  are  nf»t  always  decisive 
for  obvious  reasons.  One  of  the  most  in!]H>rtant  features  of  these 
cases  is  the  hi^h  bloofi-pressurc.  In  all  cases  of  tulierciilosis  with 
va,icular  hypertension,  a  reason  slitudti  he  souj^ht,  and  it  will  be  found 
that,  in  adtlition  to  the  s|>ecifie  lun^  lesion,  there  is  either  n  cardiuc. 
renal  or  ^outy  sid>stratnm,  c^r.  more  connnonly,  tertiary  sv^ihilis. 

The  most  imj>ortant  feature  of  the  association  of  pulmonary  tuber- 
culosis with  tertiary  syi>hilis  is  that  the  pro^iH>sis  is  very  ^fK)d,  and 
that  antisyphilitic  treatment,  arsi>henaminc,  mercury,  and  theiodides^ 
render  excellent  therapeutic  service  in  relieving  the  symptoms  *>f  both 
diseases.  It  is  probably  for  this  reason  that  many  writers,  in  tiiis 
country  B.  L.  W  right,  have  reported  success  with  mercury  in  the  treat- 
ment tjf  pulmonary  tubercvdosis.  More  recently  arsphcnamine  haa  been 
urged  in  some  cases.  A  French  author,  (t.  Milian/  sjjeaks  of  hftero' 
flit'mpi/,  the  treatment  of  a  (hseavse  with  the  specific  medication  for 
another  disease,  in  this  comiection. 

It  is  curiims  that  several  writers,  haxing  observed  the  ffood  prog- 
nosis of  tuberculosis  in  syphilitic  subjects,  have  suggested  that  incK-u- 
lation  with  the  syphilitic  virus  might  lie  advisable  for  thenipeutie 
piirjioses.-  This  is  mentione<f  merely  as  antjther  as)>ect  of  tlie  many 
rnrions  **  cures"  that  have  been  suggesteJ  for  tnl)crculosis, 

B^ixed  Infection.  -  Soon  after  the  disco\'ery  of  the  tubercle  bacillus 
many  authors,  finding  pyogenic  microorganisms  in  the  secretions  and 
excretions  u{  tuberculous  patients,  maintained  that  most  of  the  symj)- 
toms  (»f  i>hthisis  are  due  to  mixed  infectioiis.  Especially  the  fever» 
nightsweats,  amyloid  changes  in  the  visceral  organs,  etc.,  wen:  attrib- 
uted to  superinfection  with  streptococci,  staphylococci,  pneumueoi*ci, 
etc.,  which  are  found  in  the  sputum,  the  ctmtents  of  cavities,  as  well 
as  their  walls,  which  are  often  coverc<l  witli  pyogenic  membranes. 
This  view,  held  by  (*ornet,  Petruschky,  Maragliano,  and  many  others, 
is  well  expressed  by  X'ictor  C.  Vaughan:     "Tnaided,  the  tubercle 


«  S4?e  G.  Z.  Petnwo:  Tul»*r*ni[os*'  t-l  Syphilis,  i903;Quot<Ni  from  Zt^hr  f.  TiiUrkntijaii*, 
ni04.  t,  468. 
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bacillus  sekloin  kills,  hut  the  micTohic  tissues  causer!  hy  its  growth 
fonu  a  suitable  iiiediuin  for  the  ludf^merit  and  ^nnvth  of  (jther  bacteria, 
m\A  tuliercuinsis  usually  tenuiuates  as  the  result  nf  infet'ticni.  So  louj^ 
as  the  iufcctiuij  is  uiuoixcd.  the  pn egress  of  tlie  disease  is  slow/'  That 
this  view  is  u<»t  exactly  in  agreement  with  known  facts  is  seen  in  acute 
general  miliary  tuberculosis,  which  is  invariably  fatal,  and  it  is  here 
that  only  the  specific  germ  is  fnnn<h  On  the  other  liautl.  many 
athanced  cases  of  phthisis,  with  large  cavities,  the  s|)utuui  containing 
large  numbers  of  pyogenic  micn>rVrganisms  in  addition  tu  the  tubercle 
bacilli,  have  no  fever,  anorexia,  nightsweats,  emaciation,  etc. 

The  term  mixed  infection  has  not  always  been  properly  aj>[jlied  by 
many  authors.  Secondary,  or  superimiJosed,  Imt  transient  infections, 
orcurring  during  the  course  of  [jhtfjisis,  such  as  influenza,  pneumonia. 
etc-,  aiT  no  more  mixe*!  infections  than  is  diphtheria,  gonorrhea,  or 
malaria,  A  patient  sutlers  from  mixetl  infection  when,  in  adrlitioo  to 
the  tubercle  Imcilli,  fvther  pathogenic  microorganisms  have  entered  the 
tissues  of  the  bo<iy  and  are  influencing  the  course  of  the  tlisease  per- 
manently, or  for  a  lemg  time.  Some  authors,  in  this  country  Roswell 
T.  Pettitv'  have  maintained  that  this  is  often  the  case  in  phthisis. 
Pettit  isolated  )>neumocof'ci  and  streptococci  from  the  bhuKl  of  more 
than  oni**third  of  rases  of  tuberculosis,  and  he  concludes  that  '*  not  only 
are  true  secondary  invading  organisms  of  frequent  occurrence  in  ]hiI- 
in(»nary  tuberculosis,  but  further*  that  in  many  iustaufes  these  <»rgan- 
isms,  entering  the  blood  streanx.  constitute  a  complieation  of  extensi%'e 
pathological  significance/^ 

Other  authors,  with  a  view  of  proving  the  importance  of  mixed 
infections  with  ]M't»genic  micToorganisms,  have  pointed  to  the  blocvd 
count  in  this  disease.  But  we  have  shown  that  a  real  leukocytosis 
is  rare  in  phthisis,  and  particuhirly  in  the  acute  miliary  form  of  the 
disease  (see  p.  444),  ^Fhe  increase  in  the  number  of  white  Idood  cells 
to  12/MKl  or  b'>,(KH)  does  nt)t  cinistitute  leukt>cyt(vsis  due  to  styptic 
infection. 

It  must  l>e  empluisized  in  this  connection  that  when  pyogenic 
microorganisms  are  found  the  sputum,  or  in  the  contents  of  cavities, 
it  iloes  not  necessarily  pr<n'e  that  they  are  resi>onsible  for  the  symptoms. 
In  the  lirst  place,  they  may  rH>t  have  come  frou)  the  lungs  but  alto- 
gether from  the  upper  respiratory  passages  and  the  moutlx,  Tt»  he 
sure,  various  methods  have  been  devised  to  wash  the  s|mtum  wliich 
has  been  carefully  collected,  but  according  to  painstaking  bacteriin 
logists  the\'  have  prined  nnsatisfactory,  Uadclifl'e,'  in  fact  arrives  at 
the  conclusion  that  "when  u  true  secondary  infection  is  present,  it  is 
impossible  to  remove  the  causative  microbe  from  the  sputum  by 
washing,  just  as  it  is  impossible  to  remove  the  tubercle  bacillus/' 

The  weight  of  current  opinion  is  against  the  contention  that  the 
symptoms  of  tuberculosia  are  in  a  great  measure  due  to  su[HTim[)osed 

J  Jour.   Infect.  Db.,   1911,  »,  2.37. 
»  Zts<!hr.  f.  Tiit>erkuL.  1913.  21,  258. 
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infections.  To  be  sure,  in  more  than  50  per  cent  of  cases  of  chronic 
phthisis  pyogenic  germs  are  found  in  the  sputum,  and  also  in  the  walls 
of  pulmonary  cavities.  But  it  appears  that  they  exist  merely  as 
saprophytes.  Some  authors  have,  in  fact,  referred  to  this  form  of 
superinfection  as  passive  mixed  infection,  giving  no  symptoms.  At 
any  rate,  clinically  it  cannot  be  identified,  because  the  symptoms 
caused  by  the  tubercle  bacilli  cannot  be  differentiated  from  those 
produced  by  the  superadded  microbic  invasion.  Acute  exacerbations 
during  the  course  of  phthisis  are,  at  times,  undoubtedly  due  to  these 
mixed  infections,  but  the  hectic  fever,  which  bears  great  similarity  to 
pyogenic  septic  fever,  amyloidosis,  etc.,  have  been  proved  to  be  due  to 
the  tubercle  bacilli,  and  the  absorption  of  toxins  from  the  decayed 
tuberculous  tissues  in  the  lungs. 

A  non-tuberculous  bacteremia  is  extremely  rare  in  phthisis.  Investi- 
gations by  Sorgo,*  HadcliflFe,  Reiche,*  Jochmann,'  Brauer  and  Peters,* 
and  many  others,  have  shown  that  the  blood  is  sterile  in  nearly  all 
cases  of  chronic  and  progressive  tuberculosis,  excepting,  of  course,  that 
in  some  cases  tubercle  bacilli  are  found  (see  p.  284).  Streptococci  and 
staphylococci  may  be  found  in  very  rare  instances  in  the  blood  of 
tuberculous  patients,  but  this  is  usually  a  terminal  phenomenon, 
occurring  a  few  days  before  death  when  the  defensive  forces  of  the 
body  have  been  paralyzed. 

Constitutioiial  Diseases.— The  group  of  diseases  classed  as  "consti- 
tutionar'  offers  some  very  good  examples  of  the  effects  of  other  patho- 
logical processes  on  the  origin  and  course  of  pulmonary  tuberculosis. 
Among  these  the  most  important  are  those  manifesting  themselves  as 
chronic  rheumatism,  gout,  migraine,  neuralgia,  myalgia,  obesity, 
asthma,  stone  in  the  kidney  and  gall-bladder,  premature  athero- 
sclerosis, diabetes,  etc.  In  short,  the  group  called  by  the  French 
**arthritism*'  and  in  English  and  American  literature  "Hthemia," 
or  the  arthritic  diathesis.  It  appears  that,  with  the  exception  of 
diabetes,  persons  afflicted  w  ith  any  of  these  diseases  are  comparatively 
immune  to  ])rogressive  pulmonary  tuberculosis.  When  tuberculosis 
does  occur,  it  runs  a  mild,  benign  and  sluggish  course. 

This  was  already  noted  by  Morton,  who,  in  his  Phthisiohgia,  pub- 
lished in  1()89,  said  **  arthritic  phthisis  is  an  asthmatic  form  of  the 
disease,  noteworthy  more  for  the  viscosity  of  the  bronchial  secretions 
than  by  its  obstinate  cough.** 

Rheumatism.— Tuberculous  rheumatism  was  first  described  by 
Chaniorro  in  1S88,  (irocco  in  1892,  and  finally  by  Poncet*  in  1897. 
According  to  these  authors  tubercle  bacilli  or  their  toxins,  are  frequently 

»  Wioii.  kliii  Wc'hnschr..  1904,  17,  725;  Ztschr.  f.  klin.  Mod.,  1907,  61,  250. 
«  Med.  Klin..  19fW.  5,  1962. 

»  Doutsch.  Arch.  f.  klin.  Med.,  1905,  83,  558;  Lohrbuch  d.  Infcktionskrankheiten. 
Berlin,  1914,  p.  154. 

*  Handh.  d.  Tul)erkuloso.  1919.  3,  14S. 

*  Tho  literature  on  this  subjeet  may  Im'  Kleancnl  from  Ponret  and  Lerichc'a  Le  Rhcuma- 
tisme  tulK'reuleux,  Paris,  1909. 
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the  cause  of  acute  and  chronic  mono-  and  polyarthritis,  and  various 
arthralgias,  at  times  running  a  febrile  course  indistinguishable  from 
acute  articular  rheumatism  and  subacute  and  chronic  pains  in  the 
joints,  including  the  spinal  column  which  may  or  may  not  end  in 
ankylosis.  In  the  chronic  cases  the  general  condition  of  the  patient 
remains  good,  and  cardiac  complications  are  rare,  while  the  joint 
symptoms  are  pronounced.  Whether  the  arthritic  symptoms  in  these 
cases  are  really  caused  by  the  tubercle  bacillus  or  its  toxin,  is  a  disputed 
problem  and  will  not  be  entered  into  here. 

One  clinical  fact  is,  however,  important  for  those  who  care  for 
tuberculous  patients.  It  appears  that  patients  with  rheumatic  troubles 
involving  one  or  more  joints,  presenting  any  of  the  clinical  syndromes 
of  chronic  or  subacute  rheumatism,  only  rarely  suffer  from  active  and 
progressive  pulmonary  tuberculosis.  There  are  admitted  to  my 
service  at  the  Montefiore  Hospital  annually  several  cases  of  arthritis 
deformans,  chronic  rheumatism,  spondylitis,  etc.,  with  some  symptoms 
and  signs  of  localized  lesions  in  the  lungs  or  pleura.  But  in  nearly  all 
no  symptoms  of  active  pulmonary  tuberculosis  can  be  observed.  In 
the  extremely  rare  instances  in  which  there  are  demonstrable  tubercle 
bacilli  in  the  sputum,  thus  showing  that  the  lung  changes  are  undoubt- 
edly tuberculous,  the  patients  are  afebrile  and  usually  well  nourished, 
indicating  that  the  process  in  the  lung  is  in  abeyance. 

The  same  is  true  of  gout.  Wunderlich  found  among  108  gouty 
persons  that  not  one  presented  symptoms  of  tuberculosis;  Cotton 
states  that  among  1000  tuberculous  patients  only  6  showed  symptoms 
of  gout.^  At  the  Montefiore  Hospital  experience  has  taught  us  that 
wherever  we  meet  a  case  of  gout,  or  chronic  rheumatism  admitted  to 
the  tuberculosis  division  with  a  diagnosis  of  tuberculosis,  there  are 
either  no  symptoms  of  active  lung  disease  to  be  discovered  after  a 
careful  and  prolonged  study  of  the  case,  or  when  the  lesion  is  tuber- 
culous, it  is  of  the  sclerotic  form,  hardly  giving  any  symptoms.  Well- 
nourished' consumptives,  the  **fat  consumptives''  mentioned  else- 
where (see  i>.  606),  are  mainly  found  among  arthritic  subjects,  or 
perhaps  of  arthritic  stock,  and  also  among  those  who  were  scrofulous 
during  early  childhood.  Some  of  these  patients  have  hemoptyses,  at 
times  copious  hemorrhages  occur,  but  a  fatal  issue  is  extremely  rare; 
some  even  feel  better  after  the  bleeding.  Pidoux,^  Sokolowski,' 
Lemoine,^  and  others  pointed  out  that  the  arthritics  supply  the  main 
contingent  of  curable  case  of  phthisis,  and  those  who,  despite  tuber- 
culosis, reach  an  advanced  age. 

English  authors,  whose  experience  with  gout  has  been  extensive, 
confirm  these  observations.     J.  E.  Pollock  believes  that  "gout,  like 

*  In  Hcrard's  article  on  tuberculosis  in  Herard,  C>)rnil  and  Hanot's  La  Phtisie  Pul- 
monaire,  Paris,  1888,  p.  367,  numerous  references  are  made  to  the  literature  on  this 
subject. 

*  Etudes  g^n^rales  et  i)rati(iuo  sur  la  phtisie,  Paris,  1873. 
»  Deut.  Arch.  f.  klin.  Med..  1890,  47,  558. 

«  Semaino   M6dicale,    19()0,  20,    103. 
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rheiaiiatism.  when  tlie  spet  ifir  attack  f»f  the  disease  is  fleveh»petl  in  aj 
case   of   tubercle^    retards   tlie    latter/*     Sir    Dyce    Diiekwurtli    also' 
considers  gout,  or  the  gouty  diathesis,  as  antagonistic  to  phthisis. 
r\  Parkes  Weher^  su^^^ests  that  the  resistance  of  pjtuity  perstm  ti>ward 
tuherculosis  is  partly  due  to  the  nveut  food  (hutcherV  meat,  ei^^s.  and 
all  atiiniid  protein  foods)  which  most  persons  with  acf[uircil  i^caitinessJ 
have  been  aecustonied  t*)  indnl|;e  in  frtTly  during  most  of  their  lives, 
**( treat  meat  eaters,  if  nr^t  ah'ohtilic,  rarely,  even  in  the  most  unhygienic 
surroundings,  become  phthisical/'     Raw=  regards  the  ^oijty  diathesis 
as  antagcinistie  to  phthisis,  and  lie  founrl  that  filood  of  gouty  i>erstinsj 
is  not  a  suitable  medium  in  which  tubercle  bacilli  will  flourish. 

Cholelithiasis  and  Nephrolithiasis. ~  l*erst>ns  with  sto!ie  in  the  kidneys* " 
or  |2:aiM>hidder  only  rarely  develop  active  puhnoiuiry  tuberculosis. 
An  attack  nf   ncphriti*^   or   liiliary  ctilic  is  <jnly  ran^ly   observed  iaJ 
sanatoriurns    and    hi»spitals    for    tuberculous    patients.     Aniong    128 
subjects  who  came  to  autopsy  from  ray  service  at  the  Montefiore 
Hospital,  not  one  was  ftairid  with  stime  in  the  kidneys,  an«l  only  1 
with  stone  in  the  gall-l>ladder.     We  are  at  a  loss  to  account  for  this 
mutual  exchtsinii.     The  fact  that  stone  is  one  of  the  manifestations  of  J 
tlie  arthritic  and  urie  acid  diatheses  shows  that  it  is  in  line  with  the| 
rarity  of  phthisis  in  rheumatic  and  gouty  subjects. 

Atherosclerosis.  Patients  with  ather<>sclerosis.  including  aj^eil  per- 
sojis,  as  well  as  those  whtise  arteries  calcify  prematurely,  only  rarely 
suH'er  from  p^o^ressi^e  pulmonary  tnberrnh>sis.  In  some  we  find  thatJ 
the  svmptoms  of  tul>erculosis  are  quite  markerb  especiall\  the  cough,  i 
expectoration  and  hemoptysis,  which  is  j>robabl\  more  common  than 
in  tuberculous  patients  with  elastic  arteries,  but  the  s\ni[jtoms  of 
tijxemia  are  usually  lacking;  there  is  no  fever,  nightsweats,  emaciation. 
etc.  The  lesion  in  the  lung  tends  to  fibrosis,  and  is  often  tnrcnur- 
serilied  and  limited  to  one  hibe. 

When  occurring  in  young  jjcrsons,  the  cause  of  atherosclerosis  is 
frequently  syphilis,  or  interstitial  nephritis;  and  both,  as  was  already, 
statetb  are  antagonistic  to  tuberculosis.     Mfvreover,,  atherosclerosis' 
is  a  manifestation  of  age,  or  even  of  seriility,  and  tuberculosis  in  the 
aged  usually  pin^snes  an  intensely  chronic  course.     It  is  the  tenclency 
to  fibrosis  and  calcification,  characteristic  of  atherosclerosis,  syphilisJ 
and  senility,  combined  with  a  tendency  to  the  deposit  of  calcium  in  the] 
tissues,  that  probably  retard  the  pn»gress  of  the  tuf»ercuknis  lesion. 
Similar  conditions  are  observetl  in  interstitial  ne|>hritis  and  alcoholism. 

Diabetes.— The  traditional  belief  that  diabetics  are  more  liable  to 
develop  pulmonary  tuberculosis  than  those  with  normal  sugar  metalH 
olism    lias   been  somewhat  shattered   of   late,     S.   Si)1is-(\Jien  cveiii 
maintabis  that  the  number  of  cases  in  which  tuberculosis  sujHTveneal 
upon  diabetes  is  far  less  proportionately'  than  the  number  of  vnsit^  of 
tuliercuh^is  found  among  persons  w  hose  carbohydrate  metaliolism  i^ 

»  Uinci't.   1904.  1,  924. 

»  TuberkiUoaia.  1911.  10,  UH>. 
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not  ohviously  distiirhed,  wlui,  at  all  events,  do  not  manifest  plyeosuria 
of  ^lynmresis  either  persistent  or  permanent.  In  fact,  the  lar^e 
pereentage  of  diabetics  f)resentinfr  tiibercuions  lesions  when  exaniineil 
at  autopsy  is  not  at  all  fonnidahlc  when  we  reeall  that  similar,  or  even 
higher,  |)ereentages  are  fuimd  when  eareful  autopsies  are  made  of 
persons  who  ihed  t'nun  any  raiise.  Thus,  IVIontgcnnery^  found  that 
t»ut  of  ;io5  antopsif^s  eolleeted  from  the  hteratore  since  ISS2,  inchaling 
his  own  25  eases,  ]'4S,  or  3S.9  ]jer  cent  revealed  tuherculoos  lesions  in 
the  lungs,  mostly  in  the  aeute  form.  This  cannot  be  considered  ver\' 
excessive  when  it  is  lH>rne  in  mind  that  tul>ercnK>us  lesions  are  fouufl  in 
similar,  ure^vcn  higher,  proportions  among  pcrstnis  between  twenty-five 
ami  fifty  years  of  age.  Joslin  found  among  1 1 4*i  cases  eibserved  frtjm 
1894  till  1916  t>iily  .i.l  per  cent  with  tuhercnlous  lung  k^sions,  which  is 
lower  than  might  l>e  expected  had  their  sugar  metabolism  remained 
normal. 

Siimjdnrm^  —  Vrum  the  large  number  of  diabetics  with  tuberculous 
lung  lesions  that  have  cdine  under  the  writer's  cihservatiou,  tt  appeiirs 
that  the  symptoms  of  phthisis  do  not  dilfer  nuiterially  from  those 
observed  in  others.  Some  writers,  notably  Williamstai,  Magnus-Levy, 
and  others,  state  that  heTnn|>tysis  and  also  nightsweats  are  rare  in 
diabetic  consumptives.  Must  writers  cmfjhasize  that  in  man\  cases 
the  lesions  are  localized  in  the  lower  lobes  of  the  lungs,  and  that  tnbcrcle 
bacilli  may  not  be  demonstrable  in  the  sj>utum,  all  of  which  leads  one  to 
suspect  til  at,  in  diabetics,  the  diagnosis  r>f  tubercultjsis  is  made  at  times 
without  a  solid  foundation.  Personal  *\x]»erience  in  hospital  and 
private  jmntice  lias  shrnvn  that  there  is  no  basis  for  the  supposition 
that  the  symptoms  and  signs  of  phthisis  differ  materially  in  diabetic^s 
from  those  with  normal  sugar  metabolisUK  In  sr>me.  the  course 
is  jirogressive,  in  otherSj  sluggish,  while  mm  and  then  we  meet  with 
fibroiil  iihthisis  which  lasts  fr>r  years  without  causing  great  incon- 
venience to  the  imtient.  I  have  met  with  cases  in  whicfi  both  diseases 
lasted  for  over  fifteen  years.  On  the  whole,  it  appears  that  tubereu- 
losis  is  diagnosed  in  dia!>etics  more  often  than  facts  would  warrant. 

The  effects  of  tuberculosis  rm  the  tnetabdlic  disease  is  also  of  clinical 
interest,  Magnns-Levy,-  autl  tJther  writtTS,  have  observed  that  with 
the  appearance  of  symptoms  of  i»hthisis  there  occurs  a  decrease  in  the 
amtauit  of  sugar  eliniinatefl  through  the  urine — in  some  patients  it 
even  tiisai)pcars,  Magnus-Levy  sii>\s  that  this  is  due  to  the  anorexia 
and  cachexia  characteristic  of  phtliisis.  But  Naunyn  r observed  that 
patients  witln)Ut  these  syrn|)t(nns  may  show  increased  sugar  tolerance 
w^ith  the  onset  of  the  tuberculous  complication.  It  appears  that  only 
in  mild  cases  is  the  increased  sugar  tolerance  to  be  observed;  in  those 
with  progressive  tendencies,  especially  with  acidosis,  the  eliun" nation 
of  sugar  continues,  as  a  rule,  unabated.    This  point  is  to  be  borne  in 

I  Am.  Jour.  Med.  Sd..  19t4.  147»  Si3a 

'  In  Kraus  und  Bnigach'a  t^pez.  Pathol,  u.  Tht-'rapic,  B4;rLiii,  1U14.  1,  35. 
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mind  when  judging  the  effects  of  any  method  of  treatment  of  diabetes 
in  tuberculous  patients. 

Rarity  of  Glycosuria  in  the  Tuberculosis  Patients.— It  is  noteworthy  in 
this  connection  that  while  tuberculosis  often  complicates  diabetes,  the 
contrary  is  not  true.  WTienever  the  two  diseases  are  associated, 
diabetes  almost  invariably  preceded  the  tuberculosis.  West,  Raw, 
Montgomery,  and  many  others,  have  reported  this  as  their  experience. 
In  the  wTiter*s  practice,  dealing  with  thousands  of  tuberculous  patients 
derived  from  a  class  peculiarly  liable  to  diabetes  (Jews),  only  2  tuber- 
culous patients  were  observed  to  develop  glycosuria  while  suffering 
from  active  tuberculosis.  Among  31,834  cases  of  tuberculosis,  collected 
from  25  sanatoriums  and  hospitals  in  various  parts  of  this  country, 
there  were  101  (about  one-third  of  1  per  cent)  cases  of  glycosuria  and  51 
(about  one-sixth  of  1  per  cent)  of  diabetes,  according  to  Landis,  Funk 
and  Montgomery.'  Even  conceding  that  some  of  the  cases  were 
undoubted  diabetics,  the  percentage  is  exceedingly  low.  More  than 
1  per  cent  of  the  general  population  in  this  country  is  diabetic.  Among 
1047  autopsies  made  on  tuberculous  subjects  only  6  were  diabetics, 
and  some  of  these  may  have  been  sick  with  diabetes  before  the  develop- 
ment of  the  tuberculous  lung  lesion.  In  fact,  among  373  tuberculous 
cases  autopsied  in  the  I '  nited  States  Army,  not  a  single  case  of  diabetes 
was  discovered. 

It  is  not  clear  why  tuberculous  patients  never  become  diabetic. 
The  fact  that  diabetes  is  a  disease  of  excess  in  food  and  drink,  while 
tuberculosis  is  one  of  undernutrition,  may  be  suggestive,  but  it  does  not 
explain. 

Prognosis.— In  a  large  proportion  of  cases  the  tuberculous  disease  in 
diabetics  nms  a  progressive  course,  leading  to  a  fatal  termination, 
which  could  \ye  expected  a  priori  considering  that  both  are  wasting 
diseases.  Kut  I  have  seen  many  in  whom  the  tuberculous  proc»ess  was 
quiescent,  or  sluggish  in  its  course,  lasting  for  many  years.  Improve- 
ment may  be  seen  in  either,  or  both,  diseases.  It  also  seems  that  when 
the  dial)etes  is  of  a  severe  character  the  tuberculous  process  is  likely  to 
pursue  a  j^rogressive  course,  and  vice  versa.  Next  to  acidosis,  tuber- 
culosis appears  to  be  the  commonest  cause  of  death  in  diabetes.  Social 
conditions  have  a  great  influence;  among  the  well-to-do  the  association 
of  the  two  diseases  is  not  always  rapidly  fatal.  Having  seen  healed 
tuberculous  lesions  in  the  lungs  of  individuals  who  succumbed  to 
diabetes,  the  writer  is  inclined  to  the  opinion  that,  while  serious,  the 
complication  is  not  invariably  fatal. 

Obesity.  — Pulmonary  tul>erculosis  occurs  very  frequently  in  well- 
nourished  individuals,  but  only  rarely  in  the  ol)ese  in  the  full  sense  of 
the  won!.  The  reasons  art*  ol)vious:  Tul)erculosis,  consumption,  is 
the  direct  antithesis  of  ol>esity.  But  now  and  then  we  meet  with  a 
case  of  undoubted  active  phthisis  in  an  obese  person.    As  a  rule,  the 
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tuberculous  process  tends  to  cicatrization  in  these  fat  patients.  In 
some  instances  the  pathological  process  in  the  lung  proceeds  from 
inBltration  to  softening  and  the  formation  of  large  cavities;  but  the 
excavations  are,  as  a  rule,  circumscribed  and  surrounded  by  dense 
fibrous  capsules.  The  patient  keeps  on  coughing  for  many  years,  and 
expectorates  sputum  containing  tubercle  bacilli.  But  hardly  any 
symptoms  of  tuberculous  toxemia  are  observed,  excepting  perhaps 
dyspnea  and  cyanosis. 

The  prognosis  in  these  cases  of  **fat  consumption*'  is  good,  so  long 
as  there  is  no  fever.  But  finally,  if  not  carried  off  by  some  intercurrent 
disease,  fever  develops,  emaciation  becomes  pronounced,  and  the 
patient  succumbs  with  the  usual  terminal  symptoms  of  phthisis.  While 
this  occurs  in  many  cases,  still  it  is  a  rare  phenomenon.  Fat  consump- 
tives live  very  long;  some  as  long  as  might  have  been  expected  had  they 
not  developed  tuberculous  lesions  in  the  lungs. 

At  times  we  observe  patients  who  had  always  been  of  average,  or 
below  the  average  weight,  develop  tuberculosis;  the  lesion  in  the  lungs 
heals  by  cicatrization  and  cavity  formation,  and  then  they  become  more 
or  less  obese.  This  is  commonly  seen  in  women  over  forty  years  of  age, 
though  rarely  it  occurs  in  younger  persons,  of  either  sex.  The  obesity 
in  these  cases  is  of  the  plethoric  type,  and  they  are  liable  to  more  or 
less  copious  pulmonary  hemorrhages  which  usually  give  them  relief 
for  some  time.  Most  of  them  have  mild  fever,  as  many  obese  persons 
do;  they  cough  and  expectorate,  etc.  Especially  annoying  is  the 
dyspnea,  due  to  both  the  obesity  and  the  limitation  of  the  breathing 
area  in  the  lungs. 

It  appears  that  the  obesity  in  consumptives  is,  in  many  instances, 
due  to  some  dysfunction  of  the  internal  secretory  glands,  as  is  attested 
by  the  fact  that  it  occurs  frequently  in  .women  during  the  menopause, 
and  in  men  with  gonadal  tuberculosis  (see  p.  610).  But  we  also  see  it  in 
patients  who  have  been  thoroughly  hospitalized;  who  have  spent  years 
in  various  sanatoriums  and  acquired  a  knowledge  of  the  great  benefits 
to  be  derived  from  perfect  rest,  nourishing  food,  etc. 

Dysfunctions  of  the  Endocrine  Glands.— The  association  of  certain 
endocrine  disturbances  with  pulmonary  tuberculosis  is  quite  frequently 
observed.  Considering  the  great  prevalence  of  tuberculosis,  it  may  be 
assumed  that  in  many  cases  the  association  is  altogether  coincidental. 
But  in  many  instances  it  appears  that  one  disease  is  either  stimulated, 
or  arrested  in  its  progress,  by  the  other.  This  is  especially  the  case 
with  dysfunctions  of  the  thyroid,  adrenals  and  the  gonads. 

Thyroid  Dysfunction.— It  is  well  known  that  quite  a  large  proportion 
of  tuberculous  patients  present  symptoms  of  hyperthyroidism  such 
as  more  or  less  bulging  eyes,  tachycardia,  a  slight  tremor,  hot  flushes, 
sweating,  dermographism,  and  even  enlargement  of  the  thyroid  gland 
(see  p.  290).  This  cannot  be  attributed  to  tuberculosis  of  the  thyroid 
because  it  has  been  shown  that  this  gland  is  relatively  immune  to  the 
tubercle  bacillus.     Rokitansky  never  observed  a  case,  and  Virchow 
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said  that  irn  or^an  is  so  little  clisjxisefl  tu  tuherculosis  as  is  the  thyroid. 
To  be  sure,  cases  have  been  reportefl  in  which  the  thyroiti  showed 
til hereitl OTIS  rlumKes  at  the  aiito|>sy,  or  after  surgical  reniova!;  in  this 
country  Mosinian'  report e4 1  such  cases.  But,  at  all  events,  the\'  are 
rare.  Alhcrt  Koch  err  wliosc*  exjjerience  has  Ijeeii  extensive,  says  that 
the  thyroid  displays  a  strong  resistance  against  the  virus  of  tul>er- 
eulosis,  and  tliat  tuberculous  changes  in  the  ghiud  are  observed  only 
in  extremely  rare  instances.  When  the  thyroid,  derived  from  ttiher- 
eulous  ca^es,  is  examined  histologically  the  changes  are  those  of 
sc!err>sis,  as  a  rule,  the  direct  antithesis  of  those  foujid  in  (iraves'^ 
disease,  Kehl  says  that  he  could  not  find  any  tuberculous  changes  in 
the  thyroid  of  50  tuberculous  patients. 

It  is  not  gciuTally  ajiprectatcrl,  but  it  is  a  fact,  that  in  patients  with 
syiuy)t<Hns  of  hyperthyroidisin,  tuberculosis^  when  it  floes  occur,  runs 
a  very  mild  course;  in  many  the  abortive  type  of  the  disease  is  to  be 
seen.  In  cases  in  which  the  dilTerential  diagnosis  between  hyiier- 
thyroi*lism  and  pulmonary  tuljcrc^ulosis  has  to  Ijc  nia(!e,  we  are  r^ftcn 
aitually  dealing  with  the  coexistence  of  the  two  diseases,  but  the  lung 
lesion  is  so  mil*h  the  patient  rccf>vcring,  and  remaining  with  the  thyroicj 
dysfunction,  that  we  are  apt  to  conclude  that  tlie  suspicion  of  tulicr- 
culosrs  was  not  justified.  In  progressive  <'ases  of  phthisis  we  may  note 
symptoms  of  hyperthyroidism  in  the  incipient  stage,  but  with  the 
advance  of  the  tubercutous  iliseasc,  then  disafipear.  They  may  also 
disappear  when  the  hing  lesion  improves,  or  when  the  patient  is  cured 
of  his  tulierculosis. 

The  transittjry  character  of  the  hyi>erth%Toifi  symptoms,  disap|>ear- 
ing  with  aggravation,  as  well  as  with  imi>n>vcnicnt,  in  the  tuljcrndous 
process,  is  rather  suggestive.  It  appears  tlnit  the  tnliercnhnis  toxin 
stimulates  the  thyroid  at  first,  but  when  the  stimulatitm  keeps  on  far  a 
considerable  time,  it  is  effective  in  producing  sclerosis  of  the  gland, 
and  ft)r  this  reason  we  find  sclercisis  of  the  thyrfad  in  many  fatal  (*ases 
of  tuber*  ulosis.  Moreo\er,  hyperthyrtiidism  is  often  found  in  youthftd 
tuberculous  jiatients,  in  afhiiescents,  in  young  girls  in  whom  menstrual 
disturbances,  dysmenorrhea,  amenorrhea,  etc.,  are  clinical  feafurets  uf 
the  case. 

The  mildness  of  tubercuhisis  in  hyperthyroid  individuals  was 
observeil  Hfty  years  ago  hy  Harnlnirger,^  and  Morin*  noted  long  ago 
that  in  tuberculous  families  the  meml>ers  wlit>  have  large  thyroids 
e^^ape,  and  when  infected,  recover.  S.  Solis-Cohen  stated  as  far  back 
as  1S.S7  that  a  large  thyroid  is  characteristic  of  immune  members  of 
tulicrculous  families,  (ireentiehl^  could  m»t  find  tulxvrcuhais  lesions 
in  an\  of  the  fatal  cases  of  Graves  s  disea.se  that  came  under  hi»  observa- 
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tion.  Similar  experiences  have  been  reported  by  Bialokotir,^  Bran- 
deristein,-  and  others,  Ainonj^  45  rases  of  h}7>erthvToi(Iisra  observed 
by  Sa^thoff-  all  had  signs  of  tu}>ereulosis,  hut  of  a  mild  type,  only  2 
were  of  the  **open"  type.  Turhiin/*  Gerald  Webb,^  and  iTiany  others 
have  had  the  same  ex]KTienee.  In  Webb's'^  opinion  **the  increase 
in  the  size  and  function  of  the  thyniifl  is  a  phase  in  the  marslia!liii|t  of 
the  body's  defensive  forces  against  the  invading  disease/'  Webb 
qiitjtes  Phmimer,  of  tlie  Mayti  Chnic,  where  large  numbers  of  cases  of 
exophthalmic  goiter  are  treated » to  the  effect  that  tuberculosis  is  much 
more  rare  in  persons  with  this  disease  than  in  others, 

^riiis  is  in  agreement  with  lair  observations  presented  while  discussing 
the  status  lymphaticns  (see  p.  ->SSl  It  is  well  known  that  during 
adolescence  some  youtlis  with  syuipttans  and  signs  of  tlie  lymphatic 
diathesis  grow  rather  fast  in  heiglit,  their  hands  and  feet  enlarge,  thus 
presenting  the  stigmata  of  cither  ^lyspituitarisni,  or  dysthyroiibsm 
(see  p.  575  L  It  is  just  at  this  [)criod  of  life  that  pidinonary  tnberc  ulosis 
develops  in  iminy  persons*  It  is  noteworthy  that  '*doiil»tful''  cases  are 
most  frequent  among  adolescents,  and  that  many  of  these  *\susj>ects" 
recover,  to  tell  in  later  life  the  usual  story  that  during  their  early  life 
some  doctor  diagnosed  tubercutosis  in  them.  Fr.  Kraus^  and  Julius 
Baner^  have  })oiuted  out  that  these  individuals  are  liable  to  develop 
extra'pulmonar\'  tuberculous  lesions,  but  I  cannot  say  from  personal 
exjierieme  that  such  is  the  case. 

Hypothyroid  individuals,  an  the  other  hand,  wry  frequently  sufl'er 
fnan  acti\e  and  progressive  tuberculusis  of  the  lungs.  In  fact,  in 
thyrtJid  faoiilies  some  chihtren  are  myxedematous,  or  cretins,  while 
others  are  tuberculous.  \\\  S.  (ireenlield  speaks  of  **  the  great  tendency 
in  myxedema  to  tubercidi^sis.  Of  course,  it  may  occur  in  Graves's 
disease,  but  as  far  as  J  can  judge  there  is  no  siiecial  tendency  to 
it.  In  myxedema  it  is  especially  frequent*"  In  5  out  of  7  fatal 
cases  of  myxciletna,  tulxTculosis  of  the  hmgs  was  found  at  autopsy; 
while  iu  none  of  the  c^ses  of  riraves's  disease  was  tuberculosis  found 
at  autopsy,  (ireenficid  suggests  that  [perhaps  thyroid  medication  may 
l>e  helpful  in  tfiese  cases.  Sympt*uns  aiul  signs  of  hypothyroidism 
are  very  often  nottd  in  far-advanct^d  cases  of  tuberculosis, 

DysfimctioD  of  the  Adrenals.  — In  a  very  large  proportion  of  cases 
of  imhnonary  tubcrcuhjsis  there  are  to  be  seen  symptoms  pointing  to 
dysfnucticui  of  the  adreitais.  The  low  blood-pressure,  as  well  as  the 
weakness  and  lack  of  enduring  jjowers,  pigmentation  of  the  skin,  etc., 
have  been  attributed  to  hypofunction  of  the  adrenals.  The  great 
frequency  with  which  these  glands  are  fiamd  alfet^ted  by  tuberiulosis 
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in  cases  of  phthisis,  favors  the  view  that  they  are  due  to  insufficiency 
of  the  adrenals.  Many  writers  have  seen  a  correlation  between  the 
excessive  function  of  the  thyroid  in  incipient  tuberculosis  and  the 
insufficiency  of  the  adrenals.  On  the  other  hand,  Gerald  Webb  and 
his  co-workers  found  hypertrophy  and  hyperfunction  of  the  adrenals 
in  experimental  tuberculosis. 

It  is  noteworthy  that  while  in  nearly  90  per  cent  of  cases  of  Addison's 
disease  tuberculous  changes  are  found  in  the  adrenals,  active  tuber- 
culosis of  the  lungs  is  very  rare  in  this  disease.  Most  of  the  lung  lesions 
found  at  the  autopsy  are  of  the  sclerotic  type.  According  to  some 
authors,  notably  Kraus,  Bauer,  Bartel,  and  others,  Addison's  disease 
occurs  mainly  in  individuals  of  the  lymphatic  constitution,  and  the 
lungs  are  thus  shielded  against  tuberculous  changes  by  the  extra- 
thoracic  lesions,  as  we  have  already  shown  (see  p.  584).  In  fact, 
tuberculous  lesions  in  the  lungs  found  in  many  cases  of  Addison's 
disease  are  almost  invariably  of  slight  extent  and  healed. 

The  Gonads.— We  have  already  spoken  of  the  rarity  of  active  and 
progressive  tuberculosis  of  the  lungs  in  cases  of  tuberculosis  of  the  male 
generative  organs  (see  p.  587).  In  women  also  it  appears  that  when 
tuberculosis  occurs  during  the  menopause,  it  is  apt  to  run  a  sluggish 
course,  frequently  of  the  fibroid  type.  In  several  cases  of  tuberculosis 
of  the  female  generative  organs,  verified  by  examination  of  the  organs 
removed  surgically,  the  lungs  have  been  found  free  from  active  disease. 
I  have  also  observed  that  in  such  cases,  after  successful  operative 
removal  of  the  tuberculous  adnexa,  active  and  progressive  tuberculous 
disease  of  the  lungs  is  likely  to  be  of  its  appearand.  Here  again  we 
find  evidence  that  extrathoracic  tuberculosis  is  to  a  certain  degree 
antagonistic  to  pulmonary  tuberculosis. 

Many  cases  of  tuberculosis  in  women  over  forty  years  of  age  show 
the  effects  of  hypofunction  of  the  gonadal  organs  more  than  those  of  the 
tuberculous  toxemia.  The  lung  lesion,  as  has  just  been  stated,  is  likely 
to  be  sclerotic  and  give  very  little  trouble.  But  symptoms  due  to 
hypofunction  of  the  ovaries  are  pronounced.  It  is  difficult  to  say 
whether  the  hyperfunction  of  the  thyroid,  characteristic  of  the  meno- 
pause, is  responsible,  but  it  is  a  fact  that  these  patients  f^t  along  for 
many  years  though  showing  signs  of  active  tuberculosis.  The  consti- 
tutional symptoms  are  very  frequently  relieved  by  the  administration 
of  organotherapeutic  products,  as  will  he  shown  later  on. 

The  fact  that  fibroid  phthisis  is  tnost  conmion  in  persons  over  forty 
years  of  age,  and  that  tuberculosis  in  the  aged  pursues,  as  a  nile,  a  very 
sluggish  course,  are  suggestive  in  this  conntntion. 

In  contrast  with  the  chronicity  of  phthisis  in  individuals  in  whom  the 
function  of  the  sex  glands  is  below  par,  we  observe  that  when  the  disease 
occurs  in  youthful  individuals,  especially  at  the  age  of  pul)erty,  when  the 
function  of  the  gonads  is  at  its  highest,  the  process  is  very  often  acute 
and  progressive.  In  boys  between  sixteiMi  and  twenty-five  years  of 
age,  acute  pneumonic  phthisis  is  verj-  frequent,  and  when  the  disease 
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is  of  the  chronic  type,  it  very  often  shows  tendencies  to  progression; 
soon  after  the  onset  we  often  find  that  an  entire  pulmonary  lobe  is 
involved.  Remissions  are  short-lived.  The  general  appearance  of 
these  patients  is  striking  to  the  observant  clinician  because  of  the 
pathognomonic  "facies"  (see  p.  299),  the  ghastly  pallor  which  is  quite 
common,  and  by  the  high  fever  and  prostration.  Arrest  of  the  disease 
may  occur,  but  not  as  often  as  in  persons  over  twenty-five  years  of 
age.  Such  acute  cases  are  rare  among  persons  over  thirty,  and 
except3onal  over  forty-five,  excepting,  of  course,  miUary  tuberculosis, 
which  is  the  last  straw  in  many  cases  of  chronic  pulmonary  phthisis. 
One  of  the  characteristics  of  phthisis  at  the  age  of  puberty  is  the 
uncommonly  high  stature  (see  p.  576),  which  again  points  to  hyper- 
function  of  the  gonads. 

The  relationship  of  phthisis  to  puberty  is,  however,  best  seen  in 
girls.  When  fully  developed,  phthisis  often  results  in  amenorrhea. 
But  it  has  been  observed,  first  by  H.  Hanford,^  that  early  or  excessive 
menstruation  in  young  girls  is  often  associated  with  tuberculosis.  He 
stated  also  that  the  female  children  of  phthisical  parents  tend  to 
menstruate  unduly  early,  and  excessive.  More  recently  Scherer,^  in  a 
study  of  10,216  cases  of  tuberculosis  in  women  arrived  at  somewhat 
similar  conclusions.  He  found  that  in  girls  who  menstruate  early,  or 
excessively,  the  prognosis  of  tuberculosis  is  more  grave  than  in  those 
who  begin  to  menstruate  later  and  have  either  a  normal  or  scanty  flow. 
This  may  perhaps  be  correlated  with  the  observation  of  botanists 
that  sicldy  and  weakly  plants  blossom  earlier  and  bear  more  fruit, 
numerically,  than  healthy  and  vigorous  ones.  We  have  ab-eady  referred 
to  the  fertility  of  tuberculous  individuals  (see  pp.  298  and  579). 

More  recently  this  has  been  confirmed  experimentally  by  Hans 
Mautner.^  He  found  that  when  castrated  guinea-pigs  are  infected 
with  tubercle  bacilli  they  live  longer  than  normal  controls,  while  thy- 
roidectomized  animals  die  sooner.  He  also  reports  that  castrated 
animals,  when  infected,  display  strong  tendencies  to  recovery,  the 
lesions  are  localized ;  while  the  control  animals  become  emaciated,  the 
castrated  ones  showed  strong  tendencies  to  the  deposition  of  fat  on  the 
body. 

It  is  well  known  that  the  establishment  of  puberty  has  a  more 
profound  effect  on  girls  than  on  boys,  and  that  it  occurs  earlier  in  the 
former.  And  at  this  period  of  life,  the  mortality  from  tuberculosis 
is  higher  among  females  than  among  males.  As  can  be  seen  from  the 
table  on  page  85,  the  rates  per  1(K),0(K)  were  among  girls  ten  to  fourteen 
years  of  age,  29.4,  and  among  boys,  only  12.2;  betwt*en  fifteen  and 
nineteen  years  of  age,  girls,  110.9,  and  boys,  79.().  After  twenty- 
five  years  of  age,  the  mortality  is  higher  in  men  than  in  women. 
Vital  statistics  in  other  countries  are  to  the  same  effect  fsee  Figs.  10 
and  11). 

1  British  Med.  Journal.  1887.  1,  153. 

»  Beitr.  z.  Klinik.  d.  Tuberkul.,  1921,  40,  7. 

*  Monatsschrift  f.  Kinderheilk.,  1921,  21,  38, 


612 


RECIPROCAL  RELATIONS 


Oastro-mtestmal  Diseases. —The  ref*iproral  relations  between 
diseases  of  the  gastrCHintestioal  tm<'t  ami  pulinoiiary  tiibereiilosiH 
have  been  discussed  in  Chapter  XI.  While  ancient  authors  spoke 
of  "gastric  phthisis/*  it  may  l>e  stated  that  we  do  not  know  of  any 
disease  tt(  the  stomach  which  pretHsposes  to  puhnonary  tiibercuiosis, 
or  is  found  in  phthisical  patients  with  sidfrcient  constancy  to  make  it 
pathognomonic  of  the  disease.  The  anorexia  of  phthisis  is  easily 
explained  by  the  fever,  cough,  expectoration,  etc;  while  the  emetic 
cough,  so  often  troubling  phthisical  patients,  is  not  due  to  any  struc- 
tural or  futictitnial  changes  in  that  visciis.  (Tastric  ukt^r  is  at  times 
found  ill  patients  suffering  from  tuhtTculosis,  but  ntit  more  frec|uently 
than  in  non-tulHTciilous.  In  128  autopsies  from  my  service  at  the 
I^Iontcfiore  Hospital  only  I  was  found  with  an  ulcer,  and  it  was  not 
of  a  ttibcrcuious  nature. 

Intestinal  nlt/crations  occur  very  frequently  in  tuberculous  patients 
(see  p.  554)  but  they  are  due  to  the  same  cause  as  the  lung  disease. 
There  are,  however,  two  intestinal  diseases  in  which  there  have  been 
observed  certain  relations  to  [pulmonary  tuberculosis;  they  are  appen- 
dicitis arul  fistula-in-ano. 

Appendicitis.  — In  many  tuberculous  patients  with  acute  or  subacute. 
or  atlhesive  pleurisy  of  the  membrane  covering  the  hnver  lobe  of  the 
right  lung,  symptoms  and  signs  not  unlike  those  of  apj>endicitis  are 
often  found-  This  is  also  true  of  ulcerations  in  and  near  the  cecum, 
or  the  peritoneum  covering  that  part  of  the  bowel.  It  is  for  this 
reason  that  many  authors  have  reporteti  that  a  large  proportion  of 
tuberculous  patients  suffer  from  appendicitis  ref4uiring  surgical  inter- 
vention, wliile  4>thers  have  maintained  that  the  contrary  is  true. 

The  number  of  (iLitients  with  long-standing  pulmtjuary  tubcrculosi! 
who  have  aljihimiiial  sears  indicating  oj>erations  for  apf>cndicitis  is 
high;  for  this  reason  also  some  authors  have  statcfl  that  apj>cndicitis 
is  an  etiological  factor  in  tuberculosis.  Faisans,  Walther,  Sireiley, 
Claisse,  Thirolf»ix,  and  espcciiilly  Sergent,^  are  of  this  view.  Scrgcnt 
l)elieves  that  excessive  meat  eating,  in  whicli  lubcrcuhuis  patients 
often  iiiflulge  is  responsible.  lie  susjH'cts  every  patient  with  chronic 
appendicitis  of  tulterculosis.  Lctulle  fonnil  that  'M)  p€*r  cent  of  con- 
sumptives present  inflammatory  lesions  of  the  apjKiulix,  and  Bialokur' 
nuiintains  that  from  25  to  'M'\  |>t*r  cent  of  all  phthisical  j>atieuts  suffer 
from  clironic  ai>|)endicitis,  and  50  per  cent  show  tuberculous  lesions 
of  this  rudimentary  structure. 

The  t^liniciau  will  l»e**ome  suspicious  when  he  finds  that  most  patients 
with  symptoms  (»f  aiJi>eudi(itis  show  signs  t)f  pleurisy  in  the  right  side 
of  the  {4ie>t»  especially  the  ivleura  covering  tiic  lt»wcr  lobe  Is  found 
inflamed  or  adherent.  The  referred  fuiin  iti  such  cases  have  alrea<ly 
l)cen  descril>ed  in  detail  {see  p.  483).  It  ap[M*ars  that  those  who  care- 
fully examine  the  chest  for  signs  of  pleurisy  have  very  few  tuberculous 

*  Etufk's<  rltriujuf*  mir  hi  liiln?rrtilf»s«*.  Pjtris,  191ft,  p.  HfVK. 

*  InUTnttt,  Zcntmll»liitt.  (.  gea,  Txilx^rkulowforwiiijuK,  1913,  9^  137. 
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patients  wh*>  need  operations  for  apijendicitis,  Gerald  Wehh^  is  of 
this  view.  At  the  M*>nteficire  Hospital  we  fnily  rarely  see  a  case  of 
afipendieitis  requiring  siirgiral  intervention  anions;  the  tuherenlons 
patients.  The  pain  in  the  ri^^ht  iliac*  fossa  often  seen  in  tuherenlons 
patients  may  also  he  <lne  to  tuher*  ulons  nteeratioiis  of  tlie  eet  nm, 
or  loealize<l  [KTitonitis  in  that  region,  and  more  etnnnionly  to  rhaphrag- 
rnatie  plenrisy. 

Fistula-in-Ano.— The  association  of  fistula-in-ano  witli  tnberculosis 
has  been  noted  for  generations^  and  some  have  maintained  that  a 
fistula  is  a  sure  indication  of  an  aetive  hjng  lesion,  Hartmnnn  stated 
that  ')  perfx^nt  of  tubereiilons  patients  have  fistnla%  a  i>roportion  which 
is  rather  excessive;  less  than  2  per  cent  of  patients  coming  under  the 
writer*s  care  have  been  fonnfl  with  anal  f]stula% 

Many  surgeons  state  that  the  vast  majority  of  fistulie  are  in  them- 
selves tnbcretilous.  Among  197  eases  reported  hy  Melchior-  HI  per 
rent  were  tuhercnlous;  in  fioetz's''  series  the  proportion  was  4*^  per  eent» 
while  other  autliofs  found  it  mneh  less.  Harvey  H.  Stone, ^  in  a  recent 
study  of  the  question,  hazards  the  estimate  that  probably  in  15  to  30 
per  cent  of  all  fistula*  cases  a  fundamental  relationship  with  tubercu- 
losis may  be  established.  The  difficidtit^s  in  estahlishing  the  tuber- 
culous nature  of  fistulie  lies  in  the  fact  that  nearly  all.  in  addititm  to 
tnl>erde.  have  hIso  lieen  infeeteil  with  ijyogenic  microorganisms,  and 
the  result  is  that  the  characteristie  microscopic  structures  are  not 
easily  discerned;  obviously,  because  of  mixed  infection,  inoculation 
tests  are  likely  to  prove  misleading. 

It  has  been  the  exiKTienee  of  the  writer  that  most  tuberculous 
patients  with  fistuia-in-ano  do  well;  the  process  in  the  lung  is  usually 
quiescent  or  latent,  so  as  to  render  the  diagnosis  doubtfuL  For  this 
reason,  prtjbably,  the  diagnosis  is  not  made  as  frequently  as  facts  wouM 
warrant.  Moreover,  it  appears  that  after  surgical  intervention  these 
fistuhe  rt^cur  in  a  large  propifrtion  of  cases.  As  long  as  the  fistula  keeps 
on  discharging,  the  pulmonary  lesion  is  likely  to  remain  latent  or 
quiescent.  But  in  the  ctanparatively  few  cases  in  which  operation  is 
successful  in  closing  up  the  fistiila,  the  process  in  the  lung  is  likely  to 
become  active  and  progressive.  1  have  seen  numerous  eases  of  this 
sort-  Melchior's  statistics  bear  out  this  point.  For  this  reason  it 
has  been  my  practice  recently  to  discourage  operations  for  fistula-in- 
ano,  so  long  as  it  is  not  imbearably  troublesome.  In  most  cases 
operated  on,  or  when  the  fistula  closes  up,  the  pulmonary  lesion  Hared 
up  within  a  few  months  or  years.  Similar  eHVcts  of  ojierations  on 
other  extrathoracic  tuberculous  lesions  have  already  been  mentioned. 

Cirrhosis  of  the  liver  — ^1  any  writers  have  spoken  of  a  frequent 
association   of  hepatic   cirrhosis   with   puhiionary   tuberculosis.     It 
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«  Tr  Nar.  Tulw  re  Assn..  1916,  13,  202. 

»  Beitr.  a.  Klinik  d,  C'kiniridt%   UJIU.  70,  475. 

•  IimiiK^   Dis»,.   Taluiigen,    191G, 

*  Am.  Rev.  TiiUrculoais,  1917,  1,  548. 


614  RECIPROCAL  RELATIONS 

appears  that  many  patients  suffering  from  cirrhosis  succumb  finally 
with  symptoms  of  pulmonar>%  and  at  times,  peritoneal  tuberculosis. 
Acconling  to  Ilolleston,*  the  cause  of  death  in  hepatic  cirrhosis  is 
pulmonary  tul>erculosis  in  12  to  14  per  cent  of  cases.  He  compiled 
statistics  of  584  cases  of  cirrhosis  obtained  by  adding  together  the 
figures  in  the  statistics  of  Lancereaux,  St.  George,  Kelynack,  and  Yeld, 
and  showed  that  tuberculous  lesions  were  found  in  the  lungs  in  132, 
or  22.(5  per  cent. 

In  pulmonary  tuberculosis  the  liver  is  affected  very  frequently;  in 
fact,  in  a  very  large  proportion  of  fatal  cases  miliary  tubercles  are  found 
in  the  liver;  in  others,  tuberculous  abscesses,  due  to  focal  necrosis; 
fatty  degeneration  is  seen  in  the  vast  majority  of  fatal  cases,  and 
amyloid  changes  in  those  who,  for  a  long  time,  suffered  from  suppura- 
ting and  cavitary  lesions  in  the  lungs  or  other  organs.  Several  French 
authors,  notably  Hanot  and  Gilbert,  have  maintained  that  cirrhosis 
is  often  found  in  patients  who  died  from  pulmonary  tuberculosis,  and 
they  also  brought  some  experimental  evidence  to  the  effect  that 
tubercle  bacilli  may  be  instrumental  in  inducing  hepatic  fibrosis  with 
resulting  destruction  of  the  parenchymatous  cells.  However  it  appears 
that  this  is  exceptional,  and  even  when  occurring  in  far-advanced 
stages  of  phthisis,  it  is  of  little  clinical  importance,  for  obvious  reasons. 
That  it  is  rare,  is  seen  from  Lorentz  's  statistics  of  4337  autopsies,  among 
which  111  were  cases  of  cirrhosis.  He  found  that  of  those  who  died 
from  cirrhosis,  20  per  cent  had  tuberculous  lesions,  while  those  who  died 
from  tuberculosis  showed  hepatic  cirrhosis  in  only  2  per  cent  of  cases. 

Cancer.— Ever  since  Rokitansky,  in  1841,  observed  what  he  con- 
sidered a  distinct  antagonism  between  tubercle  and  cancer,  many 
authors  have  brought  forward  evidence  in  substantiation  of  this 
contention,  while  others  have  denied  it.  Rokitansky  foimd  that 
organs  which  are  liable  to  cancerous  infiltration,  as  the  ovary,  the 
salivary  glands,  the  stomach,  esophagus,  rectum,  etc.,  are  only  rarely 
afl'ecte<l  by  tubercle;  conversely,  organs  frequently  showing  tuber- 
culous changes,  as  the  lungs,  the  ileum,  etc.,  are  only  rarely  affected 
by  malignant  neoplasms. 

Autopsies  performed  on  large  series  of  cases  seem  to  substantiate 
Rokitansky 's  opinion.  Thus,  Otto  Lubarsch*  reported  6536  autopsies, 
among  which  2668,  or  40.8  per  cent,  were  found  tuberculous,  and  569, 
or  8.7  i)er  cent,  carcinomatous.  Of  the  tuberculous  series  117,  or  4.4 
per  cent,  were  carcinomatous;  while  of  the  3868  non-tuberculous,  452, 
or  11.7  per  cent,  were  cancerous;  of  the  569  cancerous,  117,  or  20.6 
per  cent,  were  tuberculous,  while  of  the  5967  non-cancerous,  2551,  or 
42.7  per  cent,  were  tuberculous.  Among  1445  necropsies  of  persons 
who  died  from  cancer  compiled  from  the  literature  by  Broders,'  only 
23(),  or  16.3  jxt  cent,  showed  associated  tuberculous  lesions,  which, 

»  Diseases  of  the  Liver.  1905,  pp.  221,  281. 
»  Virchows  Arehiv,    1888,   111,  280. 
»  Jour.  Am.  Med.  Assn.,  1919.  72,  390. 
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compared  with  the  high  percentage  found  in  the  general  run  of  autop- 
sies, ranging  usually  upward  of  50  per  cent,  shows  that  the  two  diseases 
are  not  commonly  found  in  the  same  individual.  I^andis^  reports 
G^i  autopsies  performed  at  the  Phipps  Institute,  all  tuberculous,  and 
among  which  there  was  not  a  single  case  in  which  there  was  associated 
cancerous  growth.  Roger  Williams^  found  tuberculous  lesions  only 
twice  in  136  cancer  autopsies,  and  he  quotes  Kelynack,  of  the  Man- 
chester Infirmary,  who  found  it  only  twice  in  145  similar  autopsies. 
Likewise,  McCaskey'  making  autopsies  on  281  cancer  patients  found 
tuberculous  lesions  only  in  1.25  per  cent;  in  the  non-cancerous  its 
frequency  was  nearly  twenty  times  as  great.  James  Kingston  Fowler* 
also  states  that  it  is  very  rare  indeed  to  find  tuberculosis  and  cancer  in 
active  progress  at  the  same  time. 

We  do  find,  however,  in  many  cases  of  fatal  cancer  evidences  of 
tuberculous  lesions  in  the  lungs  at  the  autopsy.  These  are  mainly  of 
two  varieties :  In  most  cases  the  tuberculous  lung  changes  are  sclerotic, 
or  calcified,  practically  healed ;  in  others,  especially  in  those  who  died 
from  malignant  neoplasms  of  the  intrathoracic  organs,  pressure  of  the 
tumor  on  the  contiguous  parts  of  the  lungs  stimulates  the  reactivation 
of  dormant  tuberculous  lesions.  The  writer  has  seen  2  cases  of 
cancer  of  the  lung  with  old  tuberculous  cavities,  which,  however, 
remained  inactive  while  the  neoplastic  process  progressed.  In  2 
cases  of  cancer  of  the  lung,  verified  by  autopsy,  tubercle  bacilli  were 
found  in  the  sputum. 

The  reason  why  there  is  a  certain  degree  of  antagonism  between 
tuberculosis  and  cancer  is  not  known  at  present  with  our  meager 
knowledge  of  the  etiology  of  malignant  neoplasms.  The  suggestion 
has  been  made  that  the  age  incidence  of  the  two  diseases  is  responsible, 
tuberculosis  occurring  mainly  before  thirty-five,  and  cancer  above 
that  age.  But  this  does  not  hold,  because  tuberculosis  is  not  at  all 
uncommon  in  persons  above  forty  years  of  age,  and  it  is  in  these 
persons,  of  the  cancer  age,  that  tuberculosis  only  rarely  develops  once 
they  have  malignant  tumors. 

There  is  hardly  anything  of  interest  about  the  clinical  manifestations 
in  the  rare  cases  in  which  the  coexistence  of  the  two  diseases  is  dis- 
covered. At  times  when  a  patient  with  carcinoma  of  the  bronchi  or 
lung  develops  tuberculosis,  tubercle  bacilli  may  be  found  in  the  sputum, 
and  thus  some  doubt  is  cast  as  to  the  correctness  of  the  diagnosis  of 
pulmonary  neoplasm,  as  had  occurred  in  2  cases  under  the  writer's 
care.  But  it  appears  that  the  severity  of  the  symptoms  of  cancer 
obscures  the  symptoms  of  tuberculosis,  and  in  due  time  either  metas- 
tasis, or  some  other  feature  of  the  case,  clears  up  the  diagnosis. 

*  Quoted  from  Hoffman,  The  Mortality  from  Cancer  Throughout  the  World,  Newark, 
1915,  p.  188. 

«  Twentieth  Century  Practice,  1908,  17,  270. 
»  Am.  Jour.  Med.  Sci.,  1902,  124,  97. 

*  Diaeases  of  the  Lungs,  London,  1898,  p.  316. 
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iDJanity.  —  For  generations  it  has  bi-eri  ^ihstTved  tliiit  the  tiihereidosis 
rDOrbifJity  am!  iiiortalit\  in  insane  asylnnis  is  exceedingly  high;  in  some 
as  Diiieh  as  thret*  or  four  times  ttiat  of  the  general  jK^pulation.  This 
fact,  in  connection  with  the  peenliar  jisycholtjgy  of  the  consumptive, 
has  led  some  authors  to  see  a  correlation  hetw*»en  tuberculosis  and 
mental  alienation. 

It  has  been  an  almost  universal  observation  that  mental  defectives 
are  more  liable  to  develop  tuberculosis,  and  to  die  as  a  result  i*f  tliis 
disease,  than  the  average  population.  This  is  particularly  true  of 
inmates  of  institutions  for  fceble-mindeil,  in  which  more  than  oO  per 
cent  of  deaths  have  bt^n  tiuc  to  imlmonary  tuberculosis.  Among  the 
insane  about  30  per  cent  of  ileaths  are  dnc  to  this  cause*  Those 
suffering  from  the  depressive  jisychoses,  and  dementia  precox^  are 
most  likely  to  contract  phthisis. 

As  far  as  we  know  it  is  not  insanity  per  se  that  is  the  pre<lisposing 
cause  to  tuberculosis.     When  we  bear  in  mind  the  mental  ciuulition 
of  the  insane,  the  overcrowding  in  the  instituti*>ns,  the  carelessness  of 
the  patients  as  regards  Uh\{\  and  personal  hygiene,  it  is  not  surprising 
that  many  contract  the  disease  \\\  wliose  etiolt)gy  these  factors  play, 
such  a  great  role.     Tliis  is  conhrtiied  by  tlje  high  tybt- pf  ulosis  mortahty  1 
in  asylums  in  l>ackward countries,  wliere  tfie  hygiemV  surround ings»  anil 
food  given  the  patients,  leave  ninth  to  he  desired.     In  Knglaud  and 
Wales  it  was  observed  that  during  the  W(>rld  War,  when  the  adminis- 
trative persomiel  of  the  asylurns  was  deijletc<!,  the  mi>rtality  from. 
tulierculosis  showed  an  appalling  increase;  among  the  female  patieutsi 
the  iuerease  was  not  as  large  as  among  the  males,  fi»r  obvious  reason3.| 
On  the  other  hand,  in  this  country,  while  quite  high,  the  tulierculosw  1 
morbidity  and  mortality  are  not  as  high  as  observed  in  European  J 
uistitutiims.     Thus  among  \Wy2  cases  of  psychosis  cianing  to  autojisyl 
in  the  Manhattan  State  Iltjspital  f^jr  the  Insane  in  New  York,  active] 
pulmonary  tuberculous  lesions  were  found  only  in  131  cases,  or  l^iJjOf 
per  cent  (Irving  J,  Sands).    This  low  incidentt*  may  l>e  ascribed  partly 
to  greater  diligence  on  the  part  of  the  pathologists  in  searching  more 
for  changes  in  the  nervous  system  than  in  the  lungs,  yet,  even  so,  it  isi 
much  lower  than  has  been  observed  in  other  iiistitotions-     Perhaps  the 
better  care  and  focKl  are  responsible. 

The  diagnosis  of  tuberculosis  in  the  insane  is  rather  difficult  in  many 
cases.  A  mental  defective  does  not  t^omplain  of  the  mild  symptoms^ 
characteristic  of  incipient  tulM^rculosis,  and  in  institutions  the  disease 
is  discovered  mostly  when  it  is  far  a4lvaneed.  When  diagnosed,  it  is 
diifieult  to  institute  proper  treatment  in  mental  defectives.  bef*ause  of 
lack  of  eooiieration  on  the  part  of  the  j)atients. 

While  tuberculosis  is  conrmon  in  the  insane,  the  reverse  does  not 
hold.  In.sauity  is  rare  among  tnl>ercu!ous  patients.  The  [Ksychic 
manifestations  of  the  tul>t»rculous,  which  have  already  been  referred  to 
(see  p.  2^)4),  are  mainly  of  tf>xic  origin,  due  tt>  the  consUiiit  absorption 
of  toxins  from  the  tuberculous  lesions.    But  some  authors  have  seen 
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in  this  a  sufficient  cause  for  limiting  the  legal  responsibility  of  tuber- 
culous patients  (Baccelli,  Saxe,  Jessen,  Microli).^  They  point  to  the 
fact  that  the  psychic  state  of  the  average  consumptive  in  the  advanced 
stages  of  the  disease  shows  marked  divergences  from  what  we  are  wont 
to  consider  normal.  The  oscillating  emotional  manifestations,  the 
alternating  moods,  changing  quickly  from  supreme  exaltation  to 
extreme  depression,  and  the  lack  of  appreciation  of  the  true  condition 
even  during  the  most  ominous  periods  of  the  disease,  show  that  the 
mind  of  the  tuberculous  patient  is  not  in  equilibrium  with  his  withering 
body.  Some  have  drawn  a  striking  analogy  between  the  consumptive 
who  is  in  a  state  of  intoxication  by  the  toxins  of  the  tubercle  bacilli 
and  decayed  pulmonary  tissue,  and  the  alcoholic.  Indeed,  the  external 
appearance  of  the  consumptive,  walking  around  in  a  febrile  state,  is 
somewhat  similar  to  that  of  one  under  the  influence  of  alcoholic  intoxi- 
cation. The  bright  eyes,  the  dilated  pupils,  the  flushed  cheeks, 
remind  one  of  alcoholic  intoxication,  as  Microli  has  pointed  out. 
Mentally,  also,  there  are  great  similarities:  The  flickering  intelligence, 
which  brightens  up  suddenly  for  a  few  hours  soon  to  be  followed  by 
mental  depression;  the  impulsive  actions,  the  perverse  stubbornness 
and  egotism,  all  of  which,  at  times,  lead  to  criminal,  or  antisocial  acts, 
combined  with  the  quick  transitions  from  optimism  to  pessimism,  are 
seen  among  both  alcoholic  and  far-advanced  tuberculous  patients. 
That  these  are  mainly  due  to  the  tuberculous  toxemia  is  shown  by  the 
fact  that  injections  of  tuberculin  have  been  observed  to  either  engender, 
or  to  accentuate  these  psychic  conditions. 

For  these  reasons,  alienists  who  are  in  favor  of  limiting  the  legal 
responsibilities  of  those  who  are  so  far  deluded  as  to  become  incapable 
of  estimating  facts  of  their  true  relations,  insist  that  antisocial  acts  of 
consumptives  should  be  condoned.  However,  it  is  a  fact  that  true 
insanity  is  extremely  rare  in  tuberculous  patients.  Working  in  a 
hospital  among  patients  derived  from  an  ethnic  stock  peculiarly  prone 
to  mental  alienation,  the  writer  has  only  twice  in  twelve  years  sent 
patients  to  insane  asylums.  In  private  practice  also  very  few  of  the 
tuberculous  patients  under  the  writer's  care  became  insane. 

^  For  literature  see  Jessen,  Lungenschwindsurht  und  Nervensystera,  Jena,  1905. 


CHAPTER  XXXI. 
PROGNOSIS  IN  PULMONARY  TUBERCULOSIS. 

The  Curability  of  Phthisis.— Laennec,  the  first  physician  to  make  a 
scientific  study  of  the  pathology  of  phthisis,  and  who  really  introduced 
physical  diagnosis,  pronounced  it  an  incurable  disease.  It  appears, 
however,  that  this  keen  clinician  recognized  that  many  cases  do  rec*over. 
He  said:  '*The  cure  of  phthisis  is  not  beyond  the  powers  of  Nature, 
but  it  must  l>e  admitted,  at  the  same  time,  that  art  possesses  no  certain 
means  of  attaining  this  end." 

The  observations  of  physicians  all  through  the  nineteenth  century 
have  clearly  shown  that  phthisis  is  not  invariably  fatal,  despite  the 
fact  that  the  treatment  applied  during  the  first  half  of  the  nineteenth 
century  should  have  killed  most  of  the  curable  cases,  according  to 
our  understanding  of  the  pathology'  and  therapy  of  the  disease.  Still, 
Flint  reported  070  ciises  observed  during  a  period  of  thirty-four  years, 
and  the  proportion  of  cases  cureil  or  arrested  was  not  much  below 
that  which  we  attain  at  present.  Thomas  J.  Mays^  compiled  statis- 
tics of  Flint's  670  cases  and  Williams's  KKK)  cases  observed  for  twenty- 
two  years,  and  compared  the  results  with  Trudcau's  1060  cases  under 
observation  for  seventeen  years.  The  percentages  of  recoveries  and 
survivals  are  about  the  same,  or  rather  in  favor  of  Flint's  and  Williams's 
cases. 

At  present  ive  have  sufficient  and  incontrovertible  inoof  that  tuber- 
culosis  in  curable  in  all  its  stages.  Experienc*e  while  making  autopsies 
shows,  in  fact,  that  it  is  the  most  curable  of  chronic  diseases,  consider- 
ing the  enormous  number  of  persons  who  show  healed,  or  quiescent, 
tuberculous  lesions  in  the  lungs  when  examined  after  death.  And  the 
lesions  discovered  are  often  such  as  to  indicate  that  the  process  was 
quite  extensive  at  the  time  of  its  activity. 

Importance  of  Prognosis.— There  is  no  need  of  elaborating  on  the 
importance  of  prognosis  in  the  practice  of  medicine.  It  is  always 
significant  and,  in  the  case  of  tul)erculosis,  it  is,  at  times,  even  more 
important  than  diagnosis.  Indeed,  most  patients  come  with  ready- 
made  diagnoses  and  all  they  want  to  know  is  the  ultimate  outlook. 
**Will  he  recover?"  is  one  of  the  first  questions  after  the  patient  and 
his  friends  are  told  that  there  is  a  tuberculous  lesion.  **  If  so,  how  long 
will  it  take  till  he  recovers?"  Moreover,  it  is  important  to  be  ready 
to  answer  whether  the  patient,  after  recovery,  will  l)e  able  to  resume 
his  occupation,  and  whether  there  is  danger  of  relapse.    In  case  of  an 

'  New  York  Mod.  Jour.,  1914,  100,  70. 
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unfavorable  prognosis  it  is  often  askecl,  "How  long  will  the  patient 
last?" 

We  cannot  answer  all  or  most  of  these  questions  in  the  average  case 
with  a  high  degree  of  certainty.  As  J.  Mitchel  Bruce*  says:  "Prog- 
nosis in  tuberculosis  is  always  a  difficult  and  often  a  disappointing 
proceeding.  With  all  the  facts  of  a  case  in  our  possession  the  conclu- 
sion we  reach  proves  too  frequently  to  be  false.  Indeed,  paradoxical 
as  it  may  appear,  we  fail  in  prognosis  most  often  because  of  the  very 
number,  variety,  and  different  character  of  the  facts  that  we  discover. 
Each  of  our  observations  has  its  own  prognostic  value,  and  most  of 
them  have  a  different  value  in  different  instances  and  at  different  times. 
We  meet  with  an  extraordinary^  variable,  and  therefore  uncertain, 
course  of  the  pathological  process  from  month  to  month.  No  disease 
is  so  difficult  to  deal  with  in  this  connection,  and  we  have  to  confess 
that  we  too  often  find  ourselves  changing  our  forecast  in  both  directions 
from  time  to  time."  The  extreme  difficulty  of  prognosis  in  phthisis 
has  been  best  expressed  by  the  one  who  said  that  he  who  attempts  to 
forecast  the  outlook  may  be  sure  of  one  thing  only,  and  that  is  that  he 
will  be  mistaken. 

The  difficulties  are,  however,  not  insurmountable  in  many  cases, 
and  we  can  estimate  the  prognosis  of  the  average  patient  in  any  stage 
of  the  disease  with  a  certain  degree  of  exactitude.  But  in  order  to 
do  this,  we  must  take  into  consideration  all  available  facts  which  may 
have  any  bearing  on  the  course  of  the  disease. 

Elements  of  Prognosis  in  Phthisis.— The  notion  that  this  disease  is 
curable  only  in  its  incipient  stage  is  one  of  the  half-truths  which  have 
gained  universal  credence  because  of  tradition.  There  are  so  many 
exceptions  as  to  almost  nullify  this  ancient  dictum.  We  have  already 
shown  that  it  is  fallacious  to  classify  phthisis  into  three  or  four  stages, 
and  to  say,  without  reservation,  that  in  the  first  stage  it  is  curable; 
in  the  second  stage  the  chances  of  recovery  are  considerably  dimin- 
ished, while  in  the  third  stage  it  is  incurable.  There  are  **  indpienf* 
cases  which  have  no  chance^  irrespective  of  the  treatment  applied;  while 
there  are  many  in  the  third  stage  whose  chances  of  survival  and  even  of 
efficiency  are  excellent  For  this  reason  we  shall  not  discuss  the  prog- 
nosis of  phthisis  according  to  the  stages  of  the  disease. 

The  elements  of  prognosis  in  phthisis  reside  in  the  following  factors: 

(1)  The  form  of  the  disease;  (2)  in  a  given  form  of  the  disease,  the 

activity  of  the  process  as  revealed  by  the  constitutional  symptoms 

and  physical  signs;  (3)  the  presence  of  complications;  (4)  the  extent 

.  of  the  lesion  in  the  lungs;  and  (5)  the  economic  condition  of  the  patient. 

Prognosis  in  the  Various  Forms  of  Puhnonary  Tuberculosis.— We 
have  seen  from  our  study  of  the  symptomatology  of  phthisis  that  the 
form  of  the  disease  has  a  greater  influence  on  the  ultimate  outlook  than 
the  extent  of  the  lesion,  or  even  the  activity  of  the  process.    Thus, 

>  Lancet,  1913,  1,  591. 
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in  tlie  puliTioTiary  form  of  miliary  tuherriiloais,  tlie  cliaiues  of  recoven^ 
are  nil.  'Ihv  patit^Tit  will  (lit*  irrt's]ii*«'fi\i'  of  the  treirtiiiriit  ajiplied. 
In  acute  |)m*uinciiiit'  phthisis  the  prcjgTKvsis  is  very  unfavorable,  the 
only  hoj)e  we  may  entertain  is  that  the  iliseust*  will  take  a  tnrn  to  the 
l>etter,  antl  pursue  the  e<riirse  i>f  ehronic  plittiisis.  Tins  happens  in 
rare  iiistaures,  but  it  should  not  he  exp^'cteil  in  the  avera^^e  rase.  In 
fact,  we  may  say  that  the  proj^nosis  is  ileealetlly  bad  in  these  cases. 
Pat ie tits  with  acute  phtliLHw  tiftitaUy  lajit  an  ma  ft  if  wrckif  or  montfw  ajf  ikfj^f 
ivifh  ehronic  phtlu.sh^  lo.si  yearn. 

On  tlie  other  liaiid,  taking  the  tether  extreme,  aliortive  tuhrrt  ulosis, 
we  find  that  the  pro^nf>sis  is  fav<irahle  under  all  cin  uiustaiiees,  Prar- 
tjcally  all  patients  recover;  tlie  vast  majority  without  even  knowing 
that  they  have  been  tuhereulous;  or  when  the  dis^^ase  has  been  ding- 
nostieatetl  there  often  remains  a  lurking  suspieiou  that  it  was  a  false 
alarm,  even  if  tubercle  bacilli  were  discovered  in  tlie  sj>utuui. 

In  filiroifl  phthisis  the  prog!H»sis  is  very  gm>d  infleed,  so  h>n^  as  there 
is  no  fever.  The  ilys}>nea  and  discomfort  which  this  dist»ase  causes 
for  years  are  bearable  by  the  average  patient.  But  as  soon  as  fever 
makes  its  aj>peararice  and  jxTsists  for  some  tijne.  the  prognosis  is 
tlnit  of  chronic  phthisis,  which  will  soon  be  dist  ussnL 

The  most  important  form  of  phthisis,  tliat  of  the  most  ciitj»mf»n 
chn>nic  type,  is  the  disease  in  w  hich  the  prognosis  is  very  diffic  ult  to 
fr>rmulate  in  the  individual  case.  We  may  \w  able  t(»  prove  stiitistii^ 
ally  that  a  certain  percentage  of  cases  recover  completely;  another 
percentage  will  survive  so  many  years;  still  another  percentage  \^ill 
succumb  within  one  or  two  years,  etc.  But  in  the  practice  of  medicine 
we  deal  with  individual  cases  and  st^itistics  often  ccmnt  for  naught* 

In  the  individual  case  the  outcome  of  the  fliseas<,^  depends  on  s«> 
ruany  t  ouiptex  and  varial)le  factors  that  it  is  often  \'ery  dit!i(  ult  to 
b)nnulate  a  prtjgnosis.  Indeed,  we  see  that  the  most  des|>t^raU;  case, 
slowl\'  or  suddenly',  w^itli  or  without  an\'  disco\'erable  reason,  takes  a 
turn  to  the  better  and  recovers.  We  see  others  who  drag  along  for 
years;  living,  but  they  do  ni>t  recover.  Still  iithers,  in  whom  the 
general  cimdition  has  been  quite  or  altogctlier  fa\t>rabie.  suildeTjIy 
take  a  turn  to  tlie  wonse  and  the  jiatient  is  carriet!  olT  within  a  few 
weeks  c»r  months. 

For  these  reasons  we  uuist  enter  into  the  elejnenta  of  prognosis  of 
chronic  phthisis  in  greater  detail. 

Age.  The  prognosis  in  children  antl  iu  the  aged  has  alreaily  bei^n 
discussed  (see  pp.  471  and  477).  In  adolescents  active  tubeR'ulusis 
of  the  lungs  is  very  serious  in  most  cases.  If  the  lesion  is  extensive, 
and  it  l^ecoules  st>  in  many  cases,  the  outltiok  for  recovery  is  not  l:»riglit 
though  not  hopeless,  in  most  cases.  Especially  is  this  true  iu  lubei 
culous  girls  under  twenty  years  of  age  in  whom  the  disea.se  was  preceded, 
or  is  accompanied,  by  amenorrhea.  On  the  odier  hand,  in  women 
during  the  menopause  the  prognosis  of  tufjen-ulosis  is  favonible. 
They  ma>'  remain  sick  for  many  \  e^r^,  hut  they  survi%'e  for  a  long  timCp 
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and  rnay  e%*en  be  fit  for  or«lniary  housework,  despite  the  activity  of  the 
process  in  tlje  lungs.     The  commoii  forms  of  ehrooic  phthisis  occur 
^matuly  during:  the  ages  of  twenty  to  forty-five,  and  the  proguf^sis  is  to 
be  fonnuhxtei!  in  tlieni  by  the  cTiteria  given  in  this  ( hupter. 

Prognostic  Sipiiflcaiic©  of  the  Patient's  History, -Many  authors 
have  stater!  that  patients  with  a  family  history  of  tuherculosis  are  more 
, likely  to  run  an  unfavorable  course  than  those  deri^'ed  from  non- 
■plithisieal  stock.     A  consideration  of  the  facts  bronght  together  in 
diapter  XXX  will  show  that  this  is  a  fallacious  view.   The  patient  was 
undoubtedly  infecttnl  during  ehihthood.     Had  he  suffered  a  massive 
|irifection  during  infancy  he  would  have  succumbed  tn  some  acute 
[fonn  of  tubercuhisis.     The  fact  that  he  survived  the  prin^ary  infectirm 
proves  that  it  was  niihi;  this  is  also  the  reason  why  he  now  sutt'ers 
fnim  chronic  phthisis,  and  not  from  an  acute  form  of  the  disease. 
Indeed,  patients  showing  signs  of  some  local  tuberculous  lesion  at  an 
earlier  age  usually  have  a  sh>w,  sluggish  form  of  phthisis,  lasting  for 
many  years.     (See  ]v.  5.S4,)     Many  authors  have  cah  ulatetl  that  the 
average  (Juration  of  a  phthisical  patient  with  a  family  history  of  tuber- 
culosis is  longer  thati   of  one  derived   from   robust  stock.     Recent 
medical  literature  abounds  in  statistics  to  this  effect.     Thus,  Xoel  I>, 
iBanlsweliJ  in  his  statistical  study  of  the  patients  at  the  King  Edward 
VH  Sanatorinm,  arrives  at  the  conchision  that  '*ha\TUg  contracted 
tuberculosis,  patients  with  a  consumptive  family  history  enjoy  the 
sfiine  chance  of  recover}'  as  those  w-ho  have  no  such  histor\'/'     E. 
Arnould-  shows   that   "a   had   prognosis   is  relatively   infrequent   in 
Ipatients  with  tubrrculous  parents— that  is  those  who  have  had  oppor- 
jtunities  iii  infaru/y  of  receiving  repeated  small  d*>ses  uf  ijtfection;  it  is 
I  still  rarer  in  tht>se  wlio  have  themselves  f>re\'it>usly  sufferefl  fn^m  some 
I  clinical  manifestations  of  tuberculosis/ '     The  same  experience  has  been 
recorded  hy  Hayek^  from  statistics  gathered  in  tlie  (German  army. 
This  is  also  seen  in  the  acuteness  of  ]>hthisis  in  persons  who  iiave  just 
emigrated  from  rnral  districts  into  large  cities  (see  p.  74). 

I'h'iferiente  tem-heit  that  the  proffmm.K  is  not  different  itt  iuhereahus 
adnlU  who  are  deriwd  from  phihistcfd  ^ioclc  than  in  ttufse  who  are  not. 
The  slight  differences  that  have  been  discerned  appear  to  be  rather  in 
favor  of  the  former. 

Sex,  — It  appears  that  the  progmusiH  in  more  famrahle  in  womt'it  than 
in  men.  A  man  acquiring  tuberculosis  is  apt  to  continue  working  and 
thus  aggravate  the  progucjsis  while  a  woman,  who  is  usually  not  the 
hread-wimier,  is  Juorc  likely  to  abstain  fnmi  overexertiim.  which  is 
such  an  important  ek^ment  in  the  treatment  of  this  disease.  On  the 
other  hand,  pri^gnaucies.  labor,  and  lactations  are  apt  to  aggravate 
the  prognosis  in  women.  Hut  this  factor  has  been  overestiinaterl. 
It  ajipcars  that  the  mortality  from  tuberculosis  of  women  during  the 

»  Med.  Rfsfur<»h  C'otiimittce,  SpiMua  llei>ort  Series,  No.  33*  Loudon,  19 HJ,  p,  65. 
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childbearing  period  of  life,  fifteen  to  forty-five,  is  lower  than  that  of 
men  of  thd  same  age  (see  p.  86).  Married  women  are  better  cared  for; 
their  husbands  work  and  provide  for  them,  while  when  the  husband — 
the  breadwinner — is  tuberculous,  poverty  is  inevitable  in  many  cases. 
For  these  reasons  sanatoriums  fill  more  of  the  male  than  of  the  female 
beds.  Women  are  less  likely  to  succumb  to  some  of  the  more  serious 
complications  of  phthisis,  such  as  hemorrhage,  pneumothorax,  etc. 
They  also  less  often  suffer  from  laryngeal  tuberculosis. 

The  Onset  of  the  Disease.— /n  cases  with  a  sudden  onset  the  prog- 
nosis is  worse  than  in  those  in  whom  the  disease  came  on  insidiously. 
Even  the  fact  that  the  former  are  more  apt  to  take  strong  measures 
to  prevent  the  activity  of  the  process  does  not  counterbalance  the 
seriousness  of  an  acute  onset,  excepting  when  the  suddenness  refers 
merely  to  an  initial  pulmonary  hemorrhage.  An  acute  onset  means 
severe  constitutional  and  toxic  symptoms,  low  powers  of  resistance, 
and  the  process  in  the  lungs  extends  very  quickly,  so  that  in  a  short 
time  quite  large  portions  of  one  or  both  lungs  are  affected. 

Those  beginning  with  hemoptysis  haw  usually  a  better  outlook  than 
others.  The  reason  is  not  clear.  Perhaps  the  dramatic  onset  frightens 
the  patient,  and  he  is  apt  to  institute  proper  treatment  even  if  he  feels 
well  after  the  cessation  of  the  bleeding,  while  patients  with  mild 
symptoms,  but  without  hemoptysis,  may  continue  at  work  till  the 
disease  is  aggravated.  But  this  does  not  explain  all  cases.  It  seems 
that  hemoptysis  has  very  often  a  good  influence  on  the  prognosis  of 
phthisis  at  any  stage  of  the  disease  and  many  patients  feel  much  better 
after  a  brisk  hemorrhage  (see  p.  254).  The  cases  marked  by  an  onset 
with  pleurisy,  dry  or  moist,  have,  as  a  rule,  a  better  prognosis  than 
others,  as  has  already  been  stated  (p.  515).  It  has  been  observed  that 
patients  who  are  only  slowly  regaining  their  health  after  an  attack 
of  pleurisy  and  are  pale  and  emaciated,  are  more  likely  to  develop 
a(  tive  and  progressive  phthisis  than  those  who  recover  quickly,  and 
soon  regain  their  former  health. 

Prognostic  Significance  of  the  Activity  of  the  Disease.— We  have 
seen  throughout  this  book  that  the  adwiiy  of  the  process  in  the  lung 
has  a  grerier  influence  on  the  ultimate  outcome  than  the  stage  of  the 
disease.  Ihe  activity  is  best  studied  by  a  careful  consideraticm  of 
general,  or  constitutional,  symptoms.  Of  these,  fever  is  the  most 
imj>ortant.  There  is  no  active  tuberculosis  without  pyrexia.  The 
afebrile  cases,  discussed  elsewhere,  are  rather  uncommon  and  it  is  a 
fact  that  the  prognosis  is  rather  g(K>d,  so  long  as  fever  is  lacking.  Each 
turn  for  the  worse,  each  complication,  is  accompanied  by  a  rise  in  the 
teni|KTaturc. 

In  active  disease  the  prognosis  is  unfanmihlv  in  direct  ratio  to  the 
height  and  duration  of  the  fever.  Every  extension  of  the  lesion  manift^sts 
itself  by  increased  pyrexia;  persistence  of  j)yrexia,  despite  rigid  rest 
in  bed,  is  pathognomonic  of  low  resistance;  the  reverse  type  of  fever, 
in  which  the  highest  point  is  reached  in  the  morning  instead  of  in  the 


SIGNIFICANCE  OF  THE  ACTIVITY  OF  THE  DISEASE     623 

afternoon  or  evening,  is  of  grave  prognostic  significance — it  may  be  an 
indication  of  an  invasion  of  both  lungs  by  tubercles.  On  the  other 
hand,  moderate  fever,  less  than  101°  F.  dropping  down  to  normal  or 
subnormal  in  the  morning,  is  rather  favorable.  In  other  words:  The 
higher  the  morning  temperature,  the  nearer  it  approaches  the  evening 
temperature,  the  worse  the  prognosis.  Hectic  fever,  with  normal  and 
subnormal  temperature  in  the  morning,  but  which  rises  high  in  the 
afternoon  and  evening,  is  of  grave  prognostic  significance.  If  it  lasts 
for  more  than  a  month,  the  p^ient  will  not  survive.  He  may  last,  or 
even  improve  for  a  time,  but  he  will  not  recover. 

A  normal  temperature  throughout  the  day  and  night  is  a  good  sign; 
when  accompanied  by  a  good  appetite,  gain  in  weight,  diminution  in 
the  cough  and  eiq^ectoration,  etc.,  it  is  an  indication  of  healing  of  the 
lesion.  If  fever  only  ensues  after  exertion  or  excitement,  the  prognosis 
is  very  good  indeed,  provided  proper  treatment  is  instituted.  It  is 
for  this  reason  that  most  who  have  new  and  "  infallible*'  remedies  for 
phthisis  ask  for  just  this  sort  of  cases  on  which  to  try  the  treatment. 
The  vast  majority  recover  under  any  treatment,  provided  good  nourish- 
ment and  rest  are  part  of  the  "cure.*^' 

Indeed  we  can,  in  most  cases,  formulate  our  prognosis  by  a  careful 
study  of  the  temperature  curve  for  a  few  weeks.  Of  course,  we  may  on 
rare  occasions  err  by  putting  implicit  faith  in  the  temperature  curve, 
but  the  proportion  of  errors  will  be  less  than  when  we  attempt  to 
formulate  it  on  other  data,  especially  on  the  stage  of  the  disease,  or 
the  findings  on  physical  examination. 

For  this  reason,  a  prognosis  in  phthisis  should  not  he  given  after  a 
single  examination  of  the  patient.  It  is  required  that  the  temperature 
of  the  patient  should  be  studied  for  at  least  two  weeks  before  attempt- 
ing to  forecast  the  outlook. 

The  prognostic  significance  of  the  pulse  should  be  considered. 
Excepting  in  heart  disease  and  hyperthyroidism ,  no  disease  can  he 
evaluated  prognostically  with  the  same  degree  of  accuracy  hy  the  pidse- 
rate  as  chronic  phthisis.  Incipient  cases  with  a  pulse  not  above  80  per 
minute  have  an  excellent  outlook.  Tachycardia  is  an  indication  of 
acuteness  of  the  process,  or  low  resistance,  or  both.  Patients  who 
have  apparently  recovered  but  remained  with  a  rapid  pulse  have  a 
very  poor  outlook.  The  outlook  is  good  in  chronic  cases  with  slow 
pulse. 

Of  the  other  constitutionjil  symptoms  which  give  us  prognostic 
hints,  the  state  of  the  gastro-intestinal  tract  is  of  great  importance. 
Patients  with  good  appetite  and  who  digest  and  assimilate  their  food 
well,  recover,  even  when  they  have,  for  the  time  being,  some  fever 
every  afternoon.  Persistent  anorexia  and  gastro-intestinal  disturb- 
ances are  of  grave  prognostic  significance,  (iain  in  weight  in  afebrile 
patients  with  good  appetite  is  a  good  sign.  But  occasionally  we  meet 
a  patient  who  holds  his  own,  or  even  gains,  despite  the  fever.  In  such 
cases  the  thermometer  should  be  our  guide,  and  not  the  scale. 
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It  lias  been  the  exfierieiut*  of  saiiatoriums  that  patients  with  pnsiti\T 
sputnni  are  more  likely  U\  have  relapses  of  the  disease  after  their  dis- 
rharge  than  those*  whose  spiituiii  has  l^een  negative,  or  lieeame  so  after 
treatments  Thus  at  the  Kiri^  Edward  VI [  Sanatorhina,  BardswelFs 
statistieal  stndies  showerl  that  ''the  innrtality  figures  iodieate  that 
eases  in  which  tubercle  harilli  liave  not  been  demonstrated  in  the 
sputum  enjoy  a  sulistantially  l>etter  prosper-t  than  those  in  which 
dia^^nosls  has  been  confirmed  by  this  'positive'  bacteriological  find." 
While  this  favorable  showing:  may  he  attf  ibnted  to  the  fact  that  among 
the  "sputum  negative"  cases  a  considerable  profiortion  have  not  iK'en 
tuberculous  at  all,  and  a  still  larger  proportion  have  had  abortive 
lesions,  still,  there  is  no  doubt  that  the  chances  of  improvemt^nt  and 
survival  are  larger  in  sputum  negative  eases  than  in  thi»se  with 
denionstral>le  tubercle  baeilli. 

Hemoptjp^Li  Iulh  no  injiuence  on  the  course  and  j^ognos^Lt  of  the  disenHf 
in  the  mM  majoritif  ofmse^.  The  initial  henioptyses  are  rather  salutary. 
as  was  stated  above.  In  the  wTiter*s  experience,  no  patient  has  sue- 
cuinlx'd  to  a  really  initial  hemoptysis.  Ninety-eight  [R^r  f*ent  of  cases 
of  advant  ed  fliseasc  recover  from  lieniorrhages.  IJut  in  cavitary  cases, 
which  may  or  may  not  be  doing  wclL  a  brisk  hemoptysis  may  unexpert- 
ediy  kill  the  patient.  In  the  individual  ease,  if  the  hemoptysis  is  not 
accompanied  by  fever,  or  the  fe\er  lasts  only  a  few  days  after  the 
cessation  of  active  bleeding,  tlie  prognosis  is  gcMxL  liut  if  pyrexia 
continues  it  may  point  to  acute  pneumonic  phthisis,  or  to  tulx^reulous 
lironchopneuriuinia,  which  is  almost  invariablv'  fatal.  In  these  eludes 
the  hemoptysis  is  indirectly  res]K)nsible  for  the  fatal  issue. 

On  the  whole,  htnvever,  i)atieots  with  hemojjtysis  have  not  as  good 
an  outlook  for  recovery  as  those  who  nvv^T  bled.  Thus,  from  the 
statisti<-s  of  Elderton  and  Perry  it  apjx'ars  that  *'as  a  whole,  the 
mortality  among  incipient  cases  which  had  had  hemoptysis  was 
considerably  heavier  than  am*»ng  the  cases  who  had  not  had  it,  but  in 
the  advanceil  cases  the  excess  w  as  less.  Hemoptysis  seems  to  increase 
the  mortality  in  case  of  male  lives,  and  decrease  it  in  the  case  of  females; 
the  difference  in  the  latter  ease  is;  however,  slight.'*  The  statistics 
gathered  at  Midhiirst  by  Bardswell  and  Thompson  show  the  same 
results,  but  they  als(j  point  to  '*an  initial  hemoptysis  may  l)e  a,s50ciattHl 
with  a  relatively  less  sc\'erc  type  of  the  disease." 

Tlie  blood-pressure  of  the  patient  may  give  us  sonje  valuable  prog- 
nostic hint^.  Those  with  hyix^rtension  have  a  better  4aitl<K)k  for 
re(*ovt?*ry  than  tlii^se  showing  h\  jiotension.  Lfiw  blcxnl-pressiire  is 
characteristic  of  feeble  heart  action  due  to  the  tuberculous  toxemia 
acting  unfavoral»!y  on  the  cardiac  nnisele.  So  long  as  the  bhwHl- 
|>ressure  remains  low,  the  prognosis  is  serious.  With  the  improvement 
in  the  general  condition  of  the  patient  there  is  almost  invariably 
note*!  an  increase  in  the  blood-pressure.  When  there  appears  during 
the  course  of  plithisis  an  abnormally  high  b  I  (mk  I -pressure,  an  exami- 
nation of  the  urine  may  disclose  the  presence  of  albumin  and  easts.     In 
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fibroid  plitlii.sis,  an*l  in  stnnv  cases  of  phtliisis  in  ^outy  and  rlieuiimtic 
individiiiils,  the  bluod-prt'ysure  is  iicjruiiil  or  above  iit^rmal  and  the 
prognosis  is  jjood. 

Prognostic  Signifcance  of  CompUcatioiis*  — The  jiresenre  i»f  runi- 
phratitHis.  tnberrulous  and  otliers,  nituhfies  the  prognosis  perceptibly. 
Thus,  laryngeal  and  intestinal  tiilierrnh>sis  aggravate  the  prognosis. 
Though  many  recoveries  are  seen  in  patients  witli  these  affeetinns, 
yet  in  tlie  indivi(hial  ease  we  must  not  give  a  favorable  prognosis  in 
those  who  show  positive  proof  at  laryngeal  or  intestinal  efnnpheation. 
With  advaneed  laryngeal  disease,  manifesting  itself  in  aphonia,  dys- 
phagia, etc,,  a  fatal  issue  is  to  be  expected.  The  same  is  triie*of  diarrhea, 
which  lasts  more  than  a  month.  We  tjceasionally^  however,  see  patients 
with  proftise  fliarrhea  lasting  for  several  months.  But  they  never 
recover.  Blood  in  the  stot>ls  is  another  unfavorable  sign.  Ischiorectal 
abscess  is  itself  an  indication  of  intestinal  tuberculous  ulceration  and 
is  of  unfavorable  prognostic  significance. 

Pleurisy  is  not  in^'ariabiy  an  unfavorable  complication.  The  dry 
form  occurs  in  nearly  all  chronic  cases  and  has  a  rather  salutary 
influence  on  tlie  pulmonary  lesion;  it  is  also  a  good  preventive  t^f  spon- 
taneous pneumuthorax.  Pleural  effusions  are  serious,  thtmgh  in  many 
cases  they  have  a  gooil  influence  on  the  basic  disease.  We  have 
already  shown  that  they  occasionally  pnnnote  the  healing  of  the  lesion 
in  the  lung  t>y  cnmpression.  But  in  bilateral  lesions  the  side  with  a 
free  pleura  is  likely  to  suffer  from  an  extension  of  the  tuberculous 
process  and  the  caithx^k  is  glf)omy. 

Empyema  is  a  very  bad  complication.  No  recovery  is  to  be  expected. 
The  patient  may  last  for  months,  but  he  will  not  recover.  In  exceed- 
ingly rare  instances  the  pus  breaks  through  a  bronchus  and  is  expec- 
torated. But  even  here  the  ultimate  outloi>k  is  batl,  Ix^cause  of  the 
amyloid  degeneration  of  the  viscera,  and  tlie  general  malnutrition 
caused  by  the  prnlfjuged  supiniration. 

Sp<nitaneous  ]>ncnmotIiorax  is  fatal  in  O.^i  jier  cent  of  cases  within 
one  mcuith  of  its  fKrurrence.  The  exceptitins  have  already  been 
mentioned. 

Tubercnlf>sis  of  the  kidney  is  of  unfavorable  import. 

Of  non-tnhcrculous  com[)lications  we  may  mention  influenza.  This 
disease  is  more  often  diagnosed  in  tubercuhnis  patients  timn  facts 
would  warrant.  An  increase  in  the  cough,  pyrexia,  etc.,  due  to  an 
exacerbation  of  the  tuberculous  process,  is  apt  to  be  attributed  to 
influenza  by  patients  an<l  |>hysiciaus.  We  have  already  discussed  the 
influence  of  (>neumonia  on  the  [>rogm)sis  of  phthisis  (see  p.  5W). 

We  often  meet  other  m>n-tuberculous  dise-ises  in  patients  snfl'ering 
from  phthisis.  Such  as  necessitate  an  operation  with  the  administra- 
tion of  a  general  anesthetic  are  dangerous,  and  it  has  been  my  rule  to 
urge  lociil  anesthesia,  whenever  feasible,  in  o|>erations  on  tulierculous 
subjects.  But  when  a  general  anesthetic  is  imj>eFative,  the  outlook 
is  not  so  grave  as  popularly  supposed.  Many  tuberculous  patients 
40 
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under  my  farr  InivT  bt*en  ejpf*ratefi  upon  imd  held  under  the  influence' 
of  etlier  ov  dih>r<>fr>rui  fur  more  tlnm  an  huur,  yet  tliey  did  well  after 
rectiverinj^  from  tfie  tjpenititm.  In  nu*st  eases  the  lesion  in  the  lung 
keeps  on  pursuing  its  course  as  if  no  surgical  interference  had  l)een 
instituted.  i\  1).  Turfitt  re|x>rts  tliat  5  i>er  cent  of  his  sanatorium 
patients  durin^^  seven  years  had  to  undergo  major  surgical  operations 
with  gcnerai  anesthesia,  I  >espite  the  surgical  shuck  and  anesthesia^  the 
pulmonary  ctjudition  was  not  aggravated  in  any  case.  Similar  experi- 
ences are  reported  hy  IL  (t.  Wetherilh  of  Denver,  and  IL  M,  Kinghorn. 
It  seems  that  the  entire  problem  rtJtates  around  the  activity  (»f  the 
pulmonary  lesion.  An  anesthetic  administered  to  a  j>atient  with 
extensive  lesions  in  the  hmgs.  running  high  fever»  having  a  rapid  pulse, 
and  other  symptoms  of  tuhereulous  toxemia,  will  but  accelerate  the 
inevitable,  or  aggravate  the  slight  chances  of  improvement.  But  when 
the  lesion  is  quiescent,  the  temperature  and  pulse  around  normal,  and 
the  general  condition  fair  or  goo*!,  the  [mtient  will  stand  the  8hock  of  a 
major  operation  witii  general  anesthesia. 

Prognostic  Significance  of  Signs  Found  on  Physical  Examination.  — 
We  have  already  mentioned  the  fallacy  of  formulating  the  prognosis  of 
phthisis  solely  on  the  findings  by  physical  examination.  There  are 
cases  showing  physical  signs  indicating  that  we  are  dealing  w^ith 
incipient,  or  first-stage,  cases  of  the  American  or  Turban  classification, 
yet  the  prognosis  is  very  unfavorable.  Indeed,  the  mmt  unfavorable 
prognmis  »^hotdd  Im  given  in  cme^  shomng  marked  constitutional  symii- 
toms  ndiieh  are  out  of  proportion  to  the  findings  on  phiisical  e^amin/ttimu 

It  may  be  stated  that  generally  the  extent  of  pulmonary  involve- 
ment is  of  more  im[K>rtance  than  the  stage  to  which  the  lesion  has 
advanced*  Cavitation  in  one  Inlx^  is  of  less  danger  than  infiltration 
of  two  or  three  kibes.  J.  Kdward  Sfjuire  gives  the  following  table 
embracing  2720  teases  of  phthisis  showing  the  relation  of  improvement 
to  the  number  of  lobes  involved : 


Much  improved. 

Improved, 

Lobo  iff ectcd. 

CaMi. 

P«r  cent. 

Percent, 

1    . 

H77 

58, 3H 

28.62 

2  , 

lOlo 

37  83 

34  67 

3 

515 

22  52 

3fi.$3 

4 

277 

15.16 

29.24 

The  fear  and  apprehension  entertained  by  both  the  profession  and 
the  patient  for  "holes  in  the  lung"  are  based  on  nu'sconceptions  of  the 
patliolog>^  of  i>hthisis.  The  fact  is  that  the  most  dangerous  cases  of 
progressive  phthisis  are  fatal  before  cavities  are  formed.  This  is  the 
case  with  miliary  tnWrculosis  and,  to  a  certain  extent,  with  acuteg 
pneumonic  phthisis.  If  a  tuberculous  lesion  in  the  hing  does  not  cica- 
trize quickly,  the  l>est  that  can  hapjjen  to  the  patient  is  tJiat  a  cavitj 
should  form.  A  pulmofmry  catity  is  proof  that  the  organism  is  in' 
possession  of  strong  jnywers  cjf  resistance,  in  fact,  of  imtnunity;  otherwise 
the  lesioo  would  spread.    The  difference  between  active  phthisis  withj 
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cavity  formation  and  without  such  occurrence  is  analogous  to  that 
between  general  septicemia  and  abscess.  In  the  latter  case  the  disease 
is  localized  and  circumscribed  and,  when  drained,  the  danger  is  not  very 
great.  A  cavity  has  in  fact,  been  defined  as  a  tuberculous  abscess 
which  is  drained  through  a  fistulous  opening  into  a  bronchus. 

This  is  a  fact  which  is  not  appreciated  at  present  to  the  extent  it 
deserves,  though  over  one  hundred  years  ago  that  keen  clinical 
observer  Laennec  already  spoke  of  it.  He  said :  "  Pretty  often,  at  the 
period  when  the  complete  evacuation  of  a  tuberculous  cavity  is  indi- 
cated by  the  stethoscopic  signs,  the  patient  eiq^eriences  a  marked 
improvement  in  his  symptoms:  the  expectoration  and  fever  decrease, 
and,  if  the  improvement  only  last  a  little  while,  even  the  wasting  of 
the  body  is  sometimes  diminished.  This  false  convalescence  is  usually 
only  of  a  few  days'  or  weeks*  duration;  but  it  may  extend  to  some 
months,  and  may  even  seem  to  be  complete.  ...  It  may  even,  in 
some  rare  instances,  terminate  in  a  perfect  and  permanent  restoration 
of  health." 

It  may  be  stated  that  the  dangers  of  tuberculous  catities  vary  inversely 
with  the  time  it  takes  for  their  formation.  The  sooner  they  are  produced, 
the  worse  the  prognosis;  the  slower  they  develop,  the  better  the  ulti- 
mate outlook.  In  very  acute  forms  of  phthisis  cavitation  is  very  rare. 
The  prognosis  is  gloomy  with  or  without  localized  destruction  of  pul- 
monary tissue.  In  adults  such  cases  are  comparatively  rare,  but  in 
infants  rapid  cavity  formation  is  seen  at  times,  and  the  termination  is 
almost  invariably  fatal.  In  subacute  forms  of  phthisis,  in  which  exca- 
vations are  apt  to  form  very  rapidly,  the  prognosis  is  unfavorable, 
unless  the  cavity  is  rather  small.  In  the  latter  case  the  disease  may 
be  attenuated,  and  subsequently  pursue  a  chronic  course  with  the 
sequestration  and  expulsion  of  the  affected  area.  Excavation  is  then 
the  first  step  toward  the  diminution  of  the  acuteness  of  the  process  in 
the  lung.  The  general  symptoms  may  be  ameliorated,  as  after  the 
evacuation  of  an  abscess. 

In  chronic  phthisis  excavations,  even  when  extensive,  are  compatible 
with  a  long  and  efficient  life.  These  cavities  are  surrounded  by  more  or 
less  dense  fibrous  capsules  which  limit  their  extension,  and  are  drained 
through  fistulous  tracts  communicating  with  bronchi.  So  long  as  the 
secretions  are  eliminated  by  expectoration,  the  patient  may  feel  quite 
comfortable  for  years.  The  cavities  may  even  heal,  as  was  already 
shown  (see  p.  178).  When  small,  they  may  be  obliterated  by  granula- 
tions or  by  calcification  of  their  contents.  Larger  excavations  may 
shrink,  or  even  when  remaining  of  large  dimensions,  they  may  become 
altogether  benign  after  the  necrotic  tissue  has  been  expelled.  They 
are,  however,  a  constant  source  of  danger  of  metastatic  auto-infection 
or  copious  hemorrhages. 

In  my  experience  patients  with  right-sided  lesions  of  this  type  are  more 
likely  to  recover  than  those  with  left-sided  legions.  In  the  former  the 
constitutional  symptoms,  especially  dyspnea,  tachycardia,  etc.,  may 
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iiiTjmne  or  disap|war  after  tlie  formation  of  a  cliroriir  cavity  and  the 
riisafjpearaiire  of  the  jn  rexia.  Even  dextrorarriia  imiy  be  well  borne. 
But  ill  left-suled  lesions  the  heart  is  [nilleri  over  to  the  left  and  upwanl, 
and  tlie  patient  remains  witli  tafhyrardia  and  is  distressingly  short* 
wiinied.     Pneumotluirax  Is  more  likely  to  oeiiir  in  the  left  pleural  cavity. 

Thr  rMfional  explanation  for  the  mildness  of  ri^^ht-sided  lesicms  as 
compared  with  th<»se  in  the  left  side  is  tins:  The  left  lung  is  smaller  than 
the  right  and  has  lait  two  lobes.  The  division  of  the  hing  into  lol)es 
retards  the  sprearl  of  the  tnbereyloiis  process — the  interlobar  fissures, 
linei!  with  (Icjidvle  layers  of  serous  memljrnne,  act  as  barriers.  In  the 
right  lung  with  three  lobes  there  are  two  fissures*  while  there  is  only  one 
in  the  left  lung,  and  when  this  ifi  pa.ssed,  the  entire  lung  is  invaded.  In 
afldition,  in  extensive  left-sided  lesions,  thediaphragTu  is  drawn  upward 
and  with  it  the  stomach »  while  the  heart  is  pulled  over  to  the  left 
and  u]>ward;  in  stjme  eases  tlie  apex  beat  may  lie  ftamd  in  the  third 
interspace  in  the  axillary  line.  The  result  is  almost  invariably  dis- 
turbances in  the  circulation  due  to  mechanical  causes;  the  d>'spneA 
is  severe;  more  so  than  in  dextrocardia  found  in  right*sided  lesion.s, 
Gastri<*  symptoms,  due  to  displaeenient  of  the  stomach,  are  also  very 
freitueut  in  extensive  lesions  of  the  left  lung.  While  I  have  seen  many 
cases  witli  cavities  in  tlie  right  lung  iim\  dextnu^ardia  recover^  I  have 
seen  but  few  with  large  exeavations  in  the  left  lung  d**  well.  They  may 
last  for  many  years*  but  they  are  always  unable  to  do  anything  liecause 
t»f  severe  d\  spnea,  eyaniisis,  etc. 

In  ehronie  eases  in  which  the  formation  of  a  cavit>  is  slow,  the 
jmjgnosis  is  rather  gfKwL  In  fat^t,  cavity  frjrutation,  as  we  have  already 
.shown,  is  a  sign  of  ininuniity.  Thi)se  with  little  or  no  re,sistanee 
succuini>  before  there  is  an  opportunity  for  cavity  fornmtion. 

Tliese  cavities  are  surnmnded  by  dense  fibrous  capsules  winch  limit 
their  progress  or  extension,  and  tliey  may  be  liarudess  for  long  juTiods 
of  years,  (/omnnmicating  with  bronchi  which  permit  the  expnision 
of  the  morbid  secretions  forming  on  the  ulcerated  wail,  they  often 
pursue  an  a])yretie  course.  Some  even  have  smooth  and  glittering 
walls  without  any  lymph  s])a(*es,  and  the  toxic  pnnluets  within  them 
caiHiot  lie  absorl>e(b  We  meet  with  eases  in  which  even  the  tulierele 
bacilli  disappear  fnjm  the  sputum  and  the  prt>gnosis  is  the  same  as 
in  bronchiectasis. 

There  are  many  of  this  class  of  patients  who,  despite  having  more  or 
less  extensive  excavations,  live  for  many  years  without  primounced 
inet>nveinVm/e;  in  fact,  some  consider  themselves  fairly  healthy  ami 
attend  to  their  callings,  or  even  to  mamnil  labor.  Their  main  trouble 
ciinsists  in  a  procli\ity  to  *' catch  cold,"  and  only  on  such  oeeasions 
do  iht^v  call  on  their  physicians  for  relief. 

iienernUrj  .f peaking^  tithrrrftlon.f  f*aritif'H  are  intliratittttft  of  chronicitjf 
of  the  iuherenhm^  imtcejfft  in  the  lung,  shoiring  thai  the  rejfMng  fttrre» 
are  adivr  nnd  (in  jtnch  are  t>f  tk'tkr  prognmiiv  angurif  than  manif  actif^ 
incipient  casejt  with  prommtwed  constiiuiionnl  sympkimii^ 


SPECIAL  TESTS 


029 


Patients  are  to  he  told  that  the  *' holes'*  in  their  lunp:s  prr  .v^'  are 
not  so  (iangenHiN  as  thvy  believe,  Tliat  fever,  anorexia,  vU\,  are 
inore  (huij^^erons*  They  may  live  aiirl  ran  l»e  aetive  with  ravities  for 
many  years. 

Special  Tests.-  \'anon.s  attempts  have  been  nnnh'  to  iirnl  test:?  of 
tlie  severity  of  phthisis  by  examination  of  the  hlootl,  urirR\  ete.  We 
have  already  seen  tJiat  Arrieth's  blood  pietnre  is  not  so  reliaWe  as  some 
woiiM  lea*!  us  to  believe  (see  j>.  2S:{).  P^hrlieh's  diozo-reaetion  was 
at  one  time  consiitereri  reliable  in  irnlirating  the  severity  of  ()hthisis. 
liut  it  appears  that  it  is  positive  in  eases  whieh  are  otherwise  indieatin^ 
their  progressive  tendeneies.  In  incipient  eases  it  is,  as  a  rule,  nepttive, 
but  I  have  met  with  eases  in  whieh  it  was  positive,  yet  the  ease  went 
on  to  uneventful  recovery.  It  appears  tlnit  at  present  very  few  place 
^reat  reliance  on  this  test, 

Moritz  Weisz^  found  that  urochrfanogen  is  the  prineipal  substance 
whi(*h  causes  thetliazo-reactiou,  and  suggested  that  his  test  is  superior 
to  the  latter.  I  used  Weisz's  nroeliroinc^^en  test  and  fomul  it  superior 
to  the  diazo-reactiou  iu  indicating  the  prognosis  of  active  phthisis,  it 
is  thus  |)erformed:  Into  each  of  two  small  test-tubes  are  put  S  ce  of 
urine  and  2  cc  of  distilled  water  are  achled;  novv,  to  one  tube  whieh  is 
to  be  testetl  for  uroehrouio^a'U,  'A  drops  of  1  Ut  MM  JO  solution  of  [Hitas- 
sinni  peruianganatearearhled,  the  tube  is  shaken  thorougfdy  and  ctjm- 
pared  with  the  control  tnbe.  The  appearance  of  the  faintest  yellow^ 
ceilor  show^s  the  presence  of  nrochromafj;en  and  is  easily  detected  by 
conii>aring  w  itb  the  cimtro!  tube,  to  w  hich  no  potassium  |>ernianganate 
is  arldcd.  Tlie  test  is  read  |>ositive,  however,  ordy  w  hen  the  sohitiou 
stays  clear. 

In  this  country  HeHebower/  and  J.  Metzger  and  S,  II.  Watson^ 
have  reported  that  this  test  is  a  reliable  ^niide  in  estiniatin^^  the  activity 
of  the  tuliert  uious  process  and  gives  intlication  as  to  prognosis,  I 
Hud  that  it  is  jtositive  flnring  acute  exacerbatious  of  tlie  disease  anrl  is 
usually  negative  in  in(^i|)ient,  or  even  in  quiescent,  cases*  In  acute 
progressive  cases  it  is  found  ptisitive,  and  it  becomes  more  and  more 
intense  with  the  extension  of  the  disease.  It  is  negative  in  most 
favorable  teases. 

The  coin[)lement-fixation  test,  which  has  of  late  been  use<l  in  the 
diagnosis  of  tulierculosis  with  doubtful  results  (see  p.  392),  has  been 
found  by  s<ime  authors  to  have  some  prognostic  value,  I )e bains 
and  Jnpille^  rc])ort  that  iu  active  ineipicnt  and  hopeful  eases  of  ijhthisis 
the  reaction  is  usually  j>ositive,  while  in  advanced  eases  with  i>nj- 
nounced  emaciation  the  reaction  is  often  feeble  or  altogether  negative. 
They  try  to  explain  tliese  phenomena  on  the  assumption  that  in  pro- 
gressive  and  advanced  phthisis  the  antibodies  in  the  serum  have  already 


1  MriuL-hen.  mod,  WVhiisfhr.,  1911,  68,  134S. 
*  Am.  Jaur.  Mi'cl.  Sn..   1912.  143.  221. 
>  Jrmr.  AiiK  Mod,  Ashi..,   1914.  62.  1SK6. 
<  t'onii>t.  roml.  St.r.  tit'  lm>L,  1914,  76,  199. 
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been  bound  or  neutralized  by  the  substances  produced  by  the  tubercle 
bacilli.  They  also  found  that  in  eiq^erimental  tuberculosis  in  rabbits 
complement-fixation  activity  goes  hand-in-hand  with  the  resistance  of 
the  animal.  On  the  other  hand^  in  tuberculous  pleurisy  with  effusion 
negative  reaction  was  mostly  found,  and  this  form  of  the  disease 
cannot  be  considered  as  of  especially  unfavorable  prognosis.  In  fact, 
we  have  shown  that  the  outlook  in  pleurisy  is  rather  bright.  Most  of 
the  work  along  these  lines  was  done  by  Besredka,*  who  reported  that 
the  reaction  is  uniformly  positive  in  early  cases  of  phthisis;  in  moder- 
ately advanced  cases  it  is  positive  in  the  majority.  With  the  advance 
of  the  disease  the  reaction  becomes  feeble-,  and  finally  in  the  terminal 
stages  of  phthisis  it  becomes  negative.  With  Manoukhine  he  regards 
a  negative  reaction  in  advanced  phthisis  as  a  sign  of  approaching  death. 

From  the  results  obtained  by  H.  R.  Miller  in  my  wards  at  the 
Montefiore  Hospital,  the  complement-fixation  test  showed  no  indica- 
tions that  it  may  be  utilized  for  prognostic  purposes.  It  has  been 
found  positive  in  active,  as  well  as  in  quiescent,  or  healed  cases,  and  as 
often  negative  in  cases  in  which  the  contrary  might  have  been  expected. 

Inflaence  of  Economic  Conditions  of  the  Patients  on  the  Profnosis.  — 
The  occurrence  of  phthisis  is  in  itself  an  indication  of  poverty.  To 
be  sure,  we  meet  with  numerous  rich  consumptives,  but  economic 
prosperity  is  not  always  an  indication  of  rational  life,  proper  food, 
regular  hours,  avoidance  of  physical  and  mental  overexertion,  etc. 
But  in  a  given  case  of  phthisis  the  prognosis  is  often  influenced  more 
by  the  social  and  economic  condition  of  the  patient  than  by  any  other 
single  factor.  After  all,  phthisis  is  the  most  expensive  of  diseases  because 
it  disables  the  patient  for  a  long  period  of  time  and  requires  costly 
treatment,  including  nourishment,  a  favorable  home,  etc. 

The  j)atients  who  can  afford  to  bear  the  expense  are  more  likely  to 
recover  than  those  who  cannot.  The  artisan  often  has  a  family  depend- 
ing on  him  for  support,  and  he  is  likely  to  keep  at  work  while  sick,  till 
the  disease  has  progressed  to  a  stage  where  he  can  do  no  more,  and  drops 
from  sheer  exhaustion.  It  is  in  these  cases  that  the  institutions,  as  well 
as  the  social  service  of  modern  enlightened  communities,  do  consider- 
able to  improve  the  prognosis  of  phthisis.  But  it  must  always  be  borne 
in  mind  that  these  agencies  can  do  much  better  than  merely  give  advice 
about  the  dangers  of  living  with  tuberculous  persons,  and  distribute 
scare  head  literature  and  sputum  cups.  If  they  do  only  this,  the  prog- 
nosis is  often  aggravated  because  the  patient  is,  at  times,  treated  like 
a  pariah  by  his  relatives  and  friends  who  are  frightened  by  the  numer- 
ous "visitors,'*  the  social  workers,  nurses,  physicians,  and  others.  I 
have  seen  families  broken  up  in  this  manner;  families  in  which  there 
were  no  infants,  and  there  was  no  reason  to  fear  dissemination  of  the 
disease.  But  what  is  of  most  importance,  the  patient,  deprived  of  the 
comfort  of  a  good  home,  becomes  despondent  and  the  lesion  progresses 
more  quickly  than  it  would  otherwise. 

>  Ann.  de  I'lnst.  Pasteur,  1914,  28,  569;  Compt.  rend.  Soc.  de  biol.,  1914,  86,  197. 
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Prognosis  in  Arrested  Disease.— We  have  seen  that  only  lesions 
of  abortive  tuberculosis  are  completely  healed  by  cicatrization  and 
calcification.  But  this  form  of  the  disease  is  not  recognized^  as  a  rule^ 
during  its  activity  and  the  prognosis  is  good  at  all  events.  It  is 
different  ivith  chronic  phthisis  which  has  lasted  for  some  time  and 
finally  there  is  an  abatement  in  the  constitutional  symptoms  and  the 
patient  is  considered  cured. 

Cure  by  restitutio  ad  integrum  is  out  of  the  question  in  these  cases. 
The  cicatrized  and  calcified  foci  usually  contain  virulent  tubercle 
bacilli  which  may  at  any  time  become  active  again,  flaring  up  the  lesion 
or  causing  metastatic  auto-infection.  Experience  has  taught  that  in 
the  vast  majority  of  cases  these  patients  attain  but  "quiescence/'  and 
the  term  "arrested  disease/*  which  has  recently  been  substituted  for 
the  term  "cured/'  which  was  formerly  in  vogue,  is  proper.  The 
patient  is  justified  in  asking  for  an  opinion  whether  this  arrested  con- 
dition is  likely  to  be  lasting,  or  whether  he  will  sooner  or  later  suffer 
from  a  recrudescence  of  the  symptoms  of  phthisis,  a  relapse  which  is, 
in  fact,  an  acute  or  subacute  exacerbation.  In  other  words,  is  the 
arrest  of  the  disease  an  indication  of  a  more  or  less  permanent  freedom 
from  tuberculous  sickness  or  is  it  merely  a  long  remission  in  the  progress 
of  the  disease? 

These  problems  can  be  solved,  in  many  cases,  by  a  consideration  of 
the  physical  signs  found  in  the  chest,  but  with  greater  certainty  when 
the  constitutional  symptoms  are  considered. 

Physical  exploration  of  the  chest  discloses  usually  signs  of  cicatriza- 
tion of  the  involved  lung  tissue,  pleural  adhesions,  evidence  of  fibro- 
sis, while  the  rest  of  the  lung  may  show  indications  of  emphysema. 
Adventitious  sounds  are  usually,  though  not  invariably,  absent;  the 
case  is  "dry.**  Exquisite  amphoric  breath  sounds  may  be  heard  over 
the  site  of  cavities,  combined  with  amphoric  whispered  voice,  but  no 
rales.  In  others,  the  site  of  the  lesion  is  only  discovered  by  the  dulness 
on  percussion,  and  feeble  breath  sounds  and  sibilations  are  found  over 
a  circumscribed  area  of  the  chest,  usually  the  upper  part  of  one  side. 
In  many  there  are  found  signs  of  displacement  of  the  mediastinum. 
But  we  have  already  emphasized  the  fact  that  the  physical  signs 
elicited  on  the  chest  are  of  but  little  value  prognostically.  The  writer 
is  under  the  impression  that  a  patient  showing  a  well-defined  line  of 
demarcation  between  the  normal  lung  and  the  affected  part  has  a  better 
prognosis  than  one  shoiving  a  gradual  change  from  normal  to  pathological 
lung  tissue.    But  to  this  there  are  many  exceptions. 

The  problems,  "Will  the  quiescence  last?**  and  "Is  the  patient  in 
danger  of  a  relapse  of  the  disease?**  can  best  be  answered  b>  a  careful 
consideration  of  the  constitutional  symptoms.  In  general  terms  it 
may  be  stated  that  the  patient  is  in  danger  of  two  accidents:  (1) 
pulmonary  hemorrhage;  and  (2)  reactivation  of  the  disease. 

Pulmonary  hemorrhage  cannot  be  foreseen  in  these  cases,  nor  can 
it  be  prevented.    It  may  occur  when  the  patient  is  in  excellent  condi- 
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turn,  Wlifii  not  itjpiuus,  it  iiuTrly  fri^Hitrus  fiiiii,  hni  rvi'ii  hrisk  and 
rof)ious  I irmorr liases  art"  well  bc^rnc*  by  IIS  jht  rent  nf  piitirnts;  in 
fact,  they  feel  better  in  many  cases  after  recovery  (nnn  tin-  Mcediii)?. 
and  qnickly  recuperate.  St»ine  have  one  siieh  iar^c  lienK^rrlni^e  a 
few  years  after  recovery  from  jjlithisis  and  feel  well  for  many  years 
tliereafter,  (rr  even  for  the  rest  <»f  their  natural  lives.  But  in  about  2 
per  cent  of  these  lileeders  the  hennjrrlia^es  pro\  e  fatub  As  w  as  already 
stated,  these  hemorrhages  cannot  be  foreseen  nor  prevented.  Those 
.suffering  from  'Vrecurrent  liemoptysis"  hardly  ever  perish  because 
of  the  l*ieediii^.  The  danger  is  a  l^risk  liemorrhajire  oeeurring  suddenly 
in  one  who  may  not  have  bled  i>cforc. 

An  exception  is,  h<nvever»  to  be  matle  in  the  case  <>f  streaky  sputum. 
In  many  patients  with  wclMiealed  lesions  in  the  lungs,  minute  liemor- 
rhages  <K*cur,  es|>ecially  after  slight  exertion,  or  acute  non-specific 
infections  of  the  iijjjjer  respiratory  tract,  etc.  So  Itm^  as  there  is  no 
fever,  severe  cough,  etc.,  this  is  to  be  c*>nsidertHl  capillary  hemor- 
rhage, due  to  ruptures  of  minute  bloodvessels  in  tlie  sclerosed  pul- 
monary tissue.  These  slight  attacks  of  hemoptysis  are  a  good  sign  of 
healing,  and  sliould  not  alarm  the  jmticnt.  It  is  different  with  copious 
attacks  of  hemoptysis  of  winch  we  spoke  above.  They  are  liable  to 
threaten  life  in  rare  instances. 

Healing  of  the  tulx'renlous  pr(jcess  in  the  lung  fretpiently  leavers  the 
patient  with  certain  annoying  symptoms  for  an  indefinite  time.  Many 
iiave  pains  in  the  chest,  which  may  be  aggravated  during  metei»ro- 
logiciii  changes.  This  is  particularly  observeti  in  patients  who  have 
pleural  adhesions.  In  some  the  pain  is  paroxysmal ,  coming  on  without 
any  known  pnjvoeative  cause,  lasting  for  several  days,  anfl  disap|»ear- 
ing.  No  lasting  im]>rovement  can  bt*  attained  by  therapeutic  inter- 
vention. But  the  patient  may  he  assured  that  these  pains  are  no 
indication  of  a  recurrence  of  the  tuljK*rcuknis  process,  so  long  as  there  is 
no  elevatiem  in  the  temj^erature  or  an  acceleration  in  the  pulse  rate. 

The  constitutional  symptoms  are  l>etter  guides  in  prognosis  as  to 
the  chances  of  a  lasting  quiescent  periiHl.  Most  of  these  patients 
with  iirreste*!  phthisis  remain  emaciated,  anenn'e,  u  ith  waste*!  musclrs, 
often  presenting  a  cadaverous  appearance.  Despite  tliis,  many  of 
them  are  very  active  at  their  avocations  and,  in  fact,  they  di.sj>lay 
energ)'  aiifl  perseverance  which  issurj*rising  wlien  considered  in  conne<:- 
tion  with  their  jjliysical  derrepitude.  Some  are  rather  well  nourishetl 
despite  the  fact  that  physical  exploration  sliows  a  lesion  of  various 
degTCM?s  of  a(*tivity,  from  cicatrizatitju  to  excavation.  In  my  expe- 
rience, patients  apparently  well  mnirishefh  with  quiescent  or  arrested 
lesions  of  this  class  are  not  as  a  rule  doing  as  well  as  those  of  the  lean 
type,  des|)ite  their  well-nourished  KmHcs.  We  should  not  allow  our- 
selves to  be  deceived  in  attempting  a  forecast  by  the  amount  of  fat  the 
patient  h«TS,  by  the  fresh  and  browned  skin  which  is  often  merely  a 
superficial  mask  of  improvement,  while  the  interior  of  the  organism  is 
vitally  nnderminetl. 
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The  prognosis  in  these  two  classes  of  patients  can  only  be  determined 
with  some  degree  of  certainty  by  an  analysis  of  the  following  condi- 
tions: //  the  iinprovement  hcis  been  attaified  through  careful  treatment  in 
a  favorable  environment,  the  test  is  whether  the  patient  remains  in  good 
condition  for  some  time  after  returning  to  his  old  environment  without 
suffering  a  relapse  of  the  constitutional  symptoms.  The  test,  in  other 
words,  is  duration;  improvement  counts  if  it  lasts  without  special 
treatment. 

So  long  as  there  is  but  little  cough,  or  none  at  all,  no  fever,  no  tachy- 
cardia, dyspnea,  chills,  sweats,  etc.,  the  prognosis  is  good,  no  matter 
what  physical  exploration  discloses.  Continuous  freedom  from  these 
symptoms  for  several  months  is  an  indication  of  arrest,  even  if  tubercle 
bacilli  are  found  in  the  sputum,  while  in  those  in  whom  arrest  has  just 
been  attained,  the  prognosis  is  uncertain  until  time  has  shown  that 
there  is  no  tendency  to  recrudescence.  The  prognosis  is  even  better 
in  those  who,  despite  resumption  of  their  previous  occupation  or  taking 
up  a  new  one,  and  living  a  rational,  though  not  an  exceptionally 
careful  life,  still  keep  in  good  condition.  On  the  other  hand,  in  those 
who  purchased  quiescence  or  arrest  of  the  disease  by  special  treatment^ 
rest,  and  extreme  care,  the  prognosis  is  less  favorable,  unless  resumption 
of  ordinary  aciimties  of  life  proves  that  recrudescence  does  not  occur. 

In  short,  the  prognosis  of  quiescent  and  arrested  disease  can  only 
be  made  by  a  careful  observation,  for  several  months,  noting  the  effects 
of  resumption  of  activities  of  life  on  the  condition  of  the  patient. 


CHAPTER  XXXII. 

THE  MEDICO-LEGAL  AND  INSURANCE  ASPECTS  OF 
TUBERCULOSIS. 

Lasting  for  many  years  in  most  cases,  tuberculosis  disables  the 
patient  more  or  less  during  the  period  of  illness.  If  he  has  been  insured 
in  one  or  more  of  the  corporations,  or  fraternal  organizations  which 
guarantee  a  certain  sum  per  week  or  month  for  loss  of  working  or 
business  time  owing  to  disability  due  to  sickness,  the  physician  must 
certify  as  to  the  ability  of  his  patient  to  attend  to  his  vocation.  With 
the  modern  methods  of  workmen's  insurance,  it  may  be  alleged  that  the 
victim  of  tuberculosis  has  acquired  the  disease  as  a  result  of  the  nature 
of  his  work,  or  because  of  lack  of  precautions  to  prevent  the  spread  and 
development  of  tuberculous  disease,  and  thus  the  question  of  com- 
pensation arises.  Numerous  men,  having  served  in  the  army  during 
the  war,  are  now  being  cared  for  by  the  Government  because  of  their 
disability  due  to  tuberculosis  acquired  during  or  soon  after  military 
service.  In  these  cases,  examining  physicians  have  to  determine  the 
liability  of  the  Government,  the  extent  of  the  disability,  etc.  Tuber- 
culosis begins  in  most  cases  insidiously  and  there  is  time  for  the  patient, 
knowing  his  condition  or  not,  to  apply  for  life  insurance,  and  it  is  the 
province  of  the  physician  acting  as  examiner  for  the  insurance  corpora- 
tion, to  detect  the  disease,  even  though  the  applicant  gives  him  no  clue 
as  to  constitutional  symptoms.  Very  frequently  claims  for  damages 
are  brought  in  courts  l>ecause  of  actual  or  alleged  traumatic  origin  of 
pulmonary  tuberculosis.  Expert  medical  testimony  is  then  sought 
to  advise  the  court  whether,  in  the  given  case,  the  tuberculous  process 
in  the  lungs  may  be  charged  to  the  injury.  These  and  kindred  subjects 
will  be  discussed  in  this  chapter. 

Disability  Resulting  from  Tuberculosis.— The  acute  and  progressive 
forms  of  the  disease  clearly  disable  the  patients  and  no  question  can 
arise  as  to  the  patient's  ability  to  work  or  attend  to  his  business.  The 
fever,  cough,  emaciation,  weakness,  etc.,  are  self-evident  and,  as  a  rule, 
the  insurance  company  or  fraternal  organization  will  not  contest  the 
claim  for  payment  of  the  benefit  promised  in  the  contract. 

It  is  different  with  the  chronic  forms  of  tuberculosis.  These,  as 
has  been  shown  throughout  the  clinical  parts  of  this  book,  are  charac- 
terized by  an  undulating  course,  with  exacerbations  and  remissions  in 
the  activity  of  the  disease.  The  problem  then  arises  as  to  the  ability 
of  the  patient  to  work  and  the  liability  of  the  company.  It  seems  that 
health  insurance  companies,  once  they  are  satisfied  that  the  diagnosis 
of  pulmonary  tuberculosis  is  correct,  especially  when  tubercle  bacilli 
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have  been  demonstrated  in  the  sputum,  raise  no  more  the  question  as 
to  the  disability  and  its  extent  and,  as  a  rule,  keep  on  paying  the 
benefits.  The  writer  knows  of  a  case  in  which  the  insurance  company 
settled  with  a  policyholder  for  a  flat  sum  believing  that  with  tubercle 
bacilli  in  the  sputum  recovery  is  unlikely.  The  policyholder,  how- 
ever, soon  became  aware  of  his  ability  to  work  and  has  been  doing  so  for 
two  years. 

In  attempting  to  decide  as  to  ability  to  work  of  tuberculous  policy- 
holders the  physician  should  be  guided  mainly  by  the  constitutional 
symptoms,  while  signs  elicited  while  exploring  the  chest  should  be  given 
a  subordinate  position.  In  some  cases  the  general  appearance  of  the 
patient  is  suflScient  to  decide.  Those  who  are  evidently  emaciated 
and  weakly,  with  a  hectic  flush,  etc.,  can  be  put  down  as  disabled. 
The  examination  of  the  chest  is  then  made  for  the  purpose  of  ascertain- 
ing the  cause  of  the  disability,  and  the  extent  of  the  lesion  in  the  lung. 
In  most  cases  a  detailed  examination  is  necessary  before  we  can  arrive 
at  a  decision  as  to  the  extent  of  the  lesion  and  the  outlook  for  recovery. 
It  may  be  stated  that  a  patient  with  a  tuberculous  lesion  in  the  lung 
who  has  fever  above  99.5°  F.  by  mouth,  or  100°  F.  by  rectum,  is  not 
fit  for  work  of  a  remunerative  kind.  There  are  many  exceptions,  to  be 
sure,  and  they  have  been  discussed  in  Chapter  IX,  but  when  an 
insurance  policy  is  involved,  disability  must  be  considered  complete  in 
these  cases  for  the  time  being.  Likewise,  those  with  tachycardia,  with 
a  pulse  rate  of  90  and  more  per  minute,  even  when  afebrile,  must  be 
considered  disabled.  In  many  instances  functional  tests  must  be 
applied,  such  as  exercise  of  a  more  or  less  vigorous  nature  before  the 
real  character  of  the  disability  is  ascertained.  If,  after  performing 
some  task,  such  as  walking  one  or  two  miles,  or  working  at  the  policy- 
holder's occupation  for  an  hour  or  two,  the  pulse,  temperature  and 
respiration  remain  normal,  the  individual  may  be  considered  fit  for 
work;  at  most,  payment  for  partial  disability  may  be  allowed.  Of 
course,  when  these  persons  with  dormant,  or  quiescent  tuberculosis 
begin  to  work,  it  is  imperative  that  they  continue  under  medical 
supervision  for  several  months,  reexamined  at  first  once  a  week  for  two 
or  three  months,  then  monthly,  and  when  it  is  found  that  work  for  a 
year  has  not  deleteriously  influenced  the  weight,  temperature  and 
pulse  rate,  they  may  completely  be  discharged  with  the  admonition 
that  with  the  first  appearance  of  symptoms  they  must  report  for 
reexamination. 

It  will  be  noted  that  cough  and  expectoration  have  not  been  men- 
tioned among  the  constitutional  symptoms  which  are  invariably  dis- 
abling. Many  tuberculous  individuals  who  have  completely  recovered 
remain  with  more  or  less  cough;  some  even  expectorate  mucous 
or  mucopurulent  material  for  years,  or  indefinitely,  but  they  remain 
strong,  and  well  able  to  pursue  their  vocations.  Even  the  finding  of 
tubercle  bacilli  in  the  sputum  is  not  inconsistent  with  ability  to  gainful 
employment  in  some  cases.    Likewise,  the  signs  elicited  on  physical 
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ex|il{>ration  of  thr  rliest  are  nut  relinhle  ciitrria  ptr  se  as  to  *lisahility. 
In  luiuxy  instant'os  it  will  Ix*  notvA  that,  liesfjite  the*  unmistakable 
si^ns  of  extensive  involvenient  of  the  lung,  even  of  €*xeavations,  the 
jjjeiieral  cniHlititin  nf  tlie  patient  sjiUVts  l»nt  little,  if  at  all;  this  may  ^»e 
seen  in  patients  with  cavities  vvhi*Hi  canrnfl  he  etnisiilered  *'ilry/"  On 
the  other  hand*  in  many  eases  in  whieh  tiie  [jliysieal  signs  iitdieate  but 
slight  or  even  doubtful  lesions,  the  eoastitntioual  symptoms  are  so 
prononoeed  as  to  completely  tlisable  the  patient.  The  same  may  be 
said  alwiiit  roeiitgeiitjgraphie  fiiulings.  They  merely  irulif  ate  ami- 
tomital  ehanges.  Bnt  wliether  the  changes  disclosed  on  the  plate  are 
active,  or  tlisalding,  cannot  be  determined  with  exactitude  in  every 
ease  merely  by  an  examination  of  the  roentgeiuygratii.  lu  fact, 
healetl,  cicatrized  lesions  at  times  cast  a  more  pninoimced  shad*>w  than 
some  active  lesitjns.    Here^  again,  only  constitutioiud  symptoms  decide* 

IIenioptysis»  csiJecially  the  form  in  which  the  siJUtum  is  merely 
streaked  with  blocxl,  cannot  be  considered  as  completely  ilisaViliiig, 
when  there  are  no  other  symptoms  of  active  disease.  We  have  shown 
that  recent  investigatifins  have  rlemonst rated  that  exertiim  is  liardly 
e\'cr  responsible  h»r  bltH^diiig  from  the  lungs  (see  p.  24li);  we  have  also 
setm  that  in  some  instances  in  \vhif*h  the  lesion  is,  for  practical  pur- 
pfjses,  cicatrized,  the  patients  keep  on  expectorating  bhxHl-streuktx] 
sputum  at  irregular  intervals  f<ir  many  years  with«*nt  rea<'tivation  of  the 
process  in  the  hmgs  (see  j>.  ri32).  In  some  cases  with  cavities  nn*re  or 
less  profuse  bleciling  may  occur,  and  soon  after  the  hemorrhage  ceases, 
tlie  jjatient  feels  well,  or  even  l>etter  than  before  the  accident.  Such 
henn»rrhages  should  be  judged  by  the  after-effects.  If,  after  the 
bleeding  lias  ceased,  the  temijeraturc  and  pulse  rate  are  normal,  aial 
the  |>atient  regains  the  hiss  of  tiluod  and  weight  he  sustaineii  during 
the  hemi*rrhage,  he  is  often  fit  ft>r  resuming  his  occupation.  (Kcr- 
exertion  and  excitement  are  hardly  ever  a  cause  of  copious,  or  fatal 
hemorrhages,  though  they  may  be  coincidental,  aial  for  this  reason 
they  have  licen  exploited  Ijy  writers  ol  fiction,  and  on  the  stage. 

The  ilangcrs  of  reactiv  ation  of  healed  tuberculous  lesions  as  a  resiuJt 
of  mtMlerate  exertion  have  been  greatly  exaggerateil  by  physicians  and 
patients  es]>eeially  in  health  resorts  and  sanatoriunis.  No  claim  can 
be  made  to  the  satisfaction  of  careful  clinical  observers  that  [jatients 
with  inactive  or  healed  lesions,  who  keep  at  jierfect  rest  have  no  rela|>ses 
inticKnitely.  One  has  to  scrutinize  carefully  the  histories  of  patients 
who  had  been  at  rest  in  institutions  for  many  months,  or  years,  and  it 
will  be  ohscrvcil  that,  despite  the  rigid  "rest  euret  reactivation  tK*eurs 
now  and  then  without  any  discoverable  causes.  The  psychic  factor 
must  )*e  borne  in  mind,  esjiecially  when  dealing  with  patients  who  have 
been  thoroughly  institutionalized,  in  either  pulilic  or  private  and  expen- 
sive sanatoriums.  They  often  bet*ome  psychasthenic,  intros|>ective, 
and  lazy;  they  have  afx|uire<!  the  *"  thermometer  hal>it,**  and  cannot 
Im*  weane<l  from  it;  they  suffer  from  *'heniophohia**  (see  p,  24^),  and 
fear  the  least  exertion.    They  are  difficult  to  manage  and  fraternal 
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or^fanizatinns  have  theiu  nri  theW  luuids  iTKloHiiitely,  lleeeiitiy  the 
GovTniment  has  had  quite  sometn*ul*le  with  thissi>rt  of  ea,ses  aiiiong 
ex-service  nieo. 

(>f  eourse.  in  oiaiiy  «vf  these  heah^d  cir  arrested  tases  (if  tulrtTiiilosis 
c^uniplete  reiiahilitatioii  is  nnt  iittiiined,  mni  alldwaiiee  fur  partial 
disalnhty  it^  to  be  considererl.  This  is  seen  in  patients  in  whom  the 
lesitjii  has  healed  exeelleiitly.  hut  selerosis  of  the  affected  Inii^  tissue,  as 
wt»ll  as  jileynil  adhesions,  eanliae  displaeenients^  ete.,  leave  Iiim  sliort- 
windet],  with  eyaiu^sis  of  tlie  lips  and  fingers,  pains  in  the  ehest.  etc. 
Tliey  iiia\"  last  for  niaiiy  years,  [perhaps  their  natural  (hiration  of  life, 
and  when  they  finally  sueturnh,  <ieath  is  (hie  to  some  other  disease. 
But  they  lark  en<hiraMee  while  they  live.  Tliey  eannnt  he  ttmsideref! 
rehabilitated,  even  tlum^di  tlie  htn^  lesion  is  practieally  heak'd,  perliaps 
even  l>etter  than  in  others  in  whom  the  tlisability  is  sh^ht,  thcai^di  the 
lesion  is  apparently  aetive  or  at  iinrst  qnieseent.  It  is  in  these  eases 
in  which  the  judj^nient  of  a  physician  with  extensive  exj^erienee  with 
tulxTcuUnis  ]>atients  is  important  when  the  prc>blems  of  sieknesSt 
insiiraiK'c  or  the  liability  of  the  (toverrnnent  to  ex-service  men  are 
considered.  Kaeh  case  should  he  judged  hy  itself.  Hut  in  this, 
individualization,  the  reaction  of  the  body  to  work,  functional  tests  in 
lather  words,  sh*>ukl  be  tiie  basis  for  an  opinion,  and  here  again  the 
tem|)erafurc,  pulse-rate,  efr.,  are  the  (Titeria. 

Nature  of  the  Occupation.— Insurance  companies  assure  an  income 
for  loss  (»f  business  time,  or  inability  to  pursue  a  gainful  oeeupati^m, 
because  *»f  sickness.  Some  occupations  are  cfunpletely  harrcrl  to  those 
who  have  had  tuliercnlous  disease.  Among  these  are  such  as  re<pnre 
strong  nnisfuiar  exertion,  thisty  trades,  or  those  necessitating  exposure 
to  the  vieissitn^lcs  of  the  weather.  It  is,  in  fact  nnjch  safer  for  these 
I>ersons  to  work  indoors,  provideil  the  wiirkshop,  factory  or  mill  is 
well  ventilated  and  lighted,  (inided  by  the  principles  laid  down  in 
(liapter  XXX\\  the  niedi(*al  examiner  ft»r  insurance  ccjiti panics  anti 
fraternal  organizatitms  may  })c  in  a  position  to  dt^termine  the  hazards 
of  working  at  most  occupations. 

Dangers  of  Infection. — The  dangers  of  infection  of  fellow- work  men » 
whiidi  at  times  ha\c  fieen  invokerl  hy  those  who  claim  coinpensati<Hi, 
are  t*>  he  disregardcrl.  The  iuituVkt  of  *' carriers"  of  tuberrle  ba<'illi 
is  so  large  that  the  task  of  se]mrating  them  frtmi  norwarriers  cannot 
\w  attempted,  and  couh!  not  be  accomphshed  even  if  attempted,  with 
all  the  powers  of  the  (jovernmeiit.  M(>reover,  we  have  shtKvii  that 
there  is  no  danger  for  adnhs  because  tliey  ha\*e  practit^dly  all  been 
infect  e^l  f  hiring  childhood,  and  that  this  early  in  feet  ion  gives  them  a 
certain  <legree  of  imnunutx  against  renewe<t  and  exogenous  infection 
with  tubercle  bacilli  (see  Chapter  V).  Of  course,  in  cities  in  which  the 
health  ofhcers  prohibit  patients  with  a  history  of  tuberculous  disease 
from  working  at  <crtain  occupations,  mainly  invoKing  the  handling 
of  fiH»d  and  fooil  products,  a  change  of  cjccupation  may  l>e  necessary 
in  some  instances. 
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TRAUMATIC  TUBERCULOSIS. 

Injury  as  a  Cause  of  Extrathoradc  Tuberculosis.— That  traumatism 
may  determine  the  localization  of  extrathoracic  tuberculous  lesions — 
of  bones,  joints,  glands  and  meninges — is  a  well-known  and  accepted 
clinical  fact,  supported  by  animal  experimentation.  A  considerable 
amount  of  information  on  this  subject  may  be  found  in  the  works  of 
R.  Stern,'  A.  Ascarelli,^  F.  Parkes-Weber,'  Leon  Giroux,*  H.  Grau,* 
and  many  others.  There  appeiirs,  however,  a  considerable  difference 
of  opinion  as  to  the  frequency  of  traumatic  tuberculosis  in  daily  medical 
practice.  (Jiroux  collected  the  following  figures  as  to  the  frequency 
of  traumatism  as  a  cause  of  surgical  tuberculosis:  Jeannel  found  that 
5  per  cent  of  cases  are  post-traumatic;  Wilner,  6  to  7  per  cent;  Pietrzi- 
kowski,  S  per  cent;  Lemgey,  8.81  per  cent;  Estor,  9.5  per  cent;  Hahn, 
31  per  cent  (of  hip-joint  disease);  Honsele,  44  per  cent;  Konig,  20  per 
cent;  Voss,  21  per  cent;  Horzetzky,  44  per  cent  (tuberculosis  of  the 
vertebra*) ;  Taylor,  52  per  cent;  and  finally  Bauer,  almost  100  per  cent. 

The  differences  in  the  percentages,  running  from  5  to  nearly  100  per 
cent,  show  that  some  writers  have  greatly  exaggerated  the  role  of  trau- 
matism in  the  etiology  of  surgical  tuberculosis.  Indeed,  many  recent 
writers  are  inclined  to  the  opinion  that  only  in  exceptional  cases  is 
traumatism  responsible  for  the  development  of  tuberculosis  of  bones 
and  joints.  Inasmuch  as  these  forms  of  tuberculosis  occur  mainly  in 
children,  it  is  clear  that  an  inquiry  will  nearly  always  elicit  a  history 
of  an  injury,  usually  a  slight  one,  bec»ause  but  few  children  pass  through 
a  day  or  a  week  without  hurting  themselves  in  some  manner.  More- 
over, the  symptoms  coming  on  insidiously,  the  child  may  only  begin 
to  complain  after  some  injury  and  thus  mislead  the  parents  and  the 
surgeon  into  the  belief  that  the  tuberculous  lesion  was  the  result  of  an 
injury. 

As  traumatic  tuberculosis  may  be  considered  lesions  resulting  from 
in(K*ulation  of  the  tuberculous  virus  into  the  skin,  such  as  the  pathol- 
ogist's and  the  butcher's  warts,  as  well  as  the  rare  cases  of  infections 
when  an  open  wound  is  inoculated  accidentally  while  breaking  a  sputum 
receptacle,  etc.  But,  as  was  already  shown,  these  are  extremely  rare 
cases.  An  injury  inflicted  with  a  blunt  instrument  and  causing  merely 
a  contusion,  cannot  produce  tuberculous  disease,  unless  there  are 
tubercle  bacilli  somewhere  in  the  bo<ly.  However,  in  the  light  of  our 
present  knowledge  of  phthisiogcnesis,  it  is  clear  that  many,  if  not 
most,  persons  harbor  some  latent  or  healed  tuberculous  foci  with 
virulent  tubercle  bacilli,  which  an  injury  may  reawaken  into  activity. 
Reducing  the  vitality  and  resisting  powers  of  the  tissues  at  the  injured 

*  Ueber  trauniatiache  Entstehung  iimcrrr  Krankhciten.  Jena,  1910. 
5  Policlinico.  1907,  14,  1025. 

*  Traumatic  Pn<>umoiiia  and  Traumatic  Tulwrculosis,  I^ndon,  1916, 

*  La  tuberculost*  pleuro-pulmonaire  traumat  ujuo,  Pari»,  1915. 
»  Handbuch  d-  TuberkMloae.  6,  p.  69. 
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point,    hematogenous   or   lymphogenous   metastatic   localization    of 
tuberculosis  is  favored. 

Traumatic  Pulmonary  Tuberculosis. — It  has  been  known  for  a  long 
time  that  injuries  to  the  chest  may  favor  the  development  of  pulmonary 
tuberculosis.  Goethe  attributed  his  pulmonary  hemorrhage  at  eighteen 
years  of  age  to  overexertion  and  a  fall  from  a  horse.  But  very  few 
authentic  cases  were  observed  during  the  past  century;  Grasser  could 
find  reports  of  only  50  cases  before  1903.  In  the  Prussian  army  it  was 
observed  that  among  6924  cases  of  phthisis,  95  began  after  injuries, 
and  of  these  79  had  sustained  contusions  of  the  chest.  This  would 
indicate  that  it  is  more  frequent  than  was  formerly  appreciated. 

It  is  clear  that  primary  tuberculosis  cannot  be  caused  by  an  injury 
to  the  chest.  The  only  explanation  we  can  offer  for  tuberculosis 
following  traumatism  is  that  after  a  contusion  of  the  lung,  the  pulmo- 
nary tissue  is  devitalized  so  that  tubercle  bacilli  brought  in  with  the 
inhaled  air  will  find  a  suitable  soil  for  growth.  Theoretically  this 
mode  of  origin  is  possible.  But  to  prove  such  a  case  it  is  necessary 
that  a  new  lesion  should  be  found  during  an  autopsy,  while  careful 
search  should  fail  to  reveal  old  tuberculous  foci  anywhere  else  in  the 
body.  According  to  Grau  such  a  case  has,  so  far,  not  been  reported. 
But  many  cases  have  been  observed  in  which  latent  tuberculous 
lesions  in  the  lungs,  or  other  organs,  have  been  stirred  into  activity 
soon  after  injuries.  Inasmuch  as  we  may  confidently  state  that  practi- 
cally everybody  has  been  infected  with  tubercle  bacilli  at  some  period 
of  his  or  her  life,  but  that  in  the  vast  majority  of  people  this  infection 
proves  harmless,  it  is  clear  that,  for  medico-legal  purposes,  active 
tuberculosis  following  an  injury  should  be  considered  a  valid  cause  for 
claims  for  damages  when  an  attempt  is  made  to  determine  the  respon- 
sibility. 

In  persons  known  to  be  tuberculous  the  disease  may  be  aggravated 
by  an  injury,  as  the  writer  has  seen  in  many  instances,  and  lead  a 
mild  case  to  a  rapidly  fatal  termination.  Especially  is  this  true  when 
hemoptysis  is  caused  by  the  injury.  While  in  the  usual  hemorrhage 
from  the  tuberculous  lung  recovery  is,  as  a  rule,  rapid,  the  blood  soon 
regenerates,  and  the  patient  often  feels  even  better  than  before  the 
bleeding  occurred,  it  is  diflFerent  when  an  injury  is  the  cause  of  the 
hemorrhage.  In  such  cases  we  usually  deal  with  a  contusion  of  pul- 
monary tissue,  which  prepares  the  soil  suitable  for  the  growth  of 
tubercle  bacilli,  involving  extension  of  the  morbid  process  in  the  lung. 
Traumatism  may  also  produce  pleurisy,  usually  dry,  but  occasionally 
with  an  effusion.  Pneumothorax  is  another  possible  result  of  an 
injury  to  the  chest.  In  non-tuberculous  pneumothorax  the  rent  in  the 
visceral  pleura  heals  more  or  less  quickly  and  the  air  is  absorbed. 
E£Fusions  in  these  cases  are  usually  serous  or  serosanguineous,  and  are 
also  absorbed.  Even  pyopneumothorax  in  a  non-tuberculous  individual 
is  usually  cured  by  surgical  intervention.  But  in  those  with  pre- 
existing tuberculous  lesions  in  the  lungs  or  pleura,  active  or  dormant, 
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the  i'cmrst'  tif  tiihercnltms  pritniinntlKirax,  liydrutliorax,  pyopncumo- 
tluirax.  etc.*  may  be  followed.  Tlie  projjtRisis  in  these  castas  h  very' 
grave  (see  p.  533).  WTien  the  ribs  are  fractured,  which  is  not  uncom- 
mon ill  these  eases,  interstitial  etiiphysenia,  siit)euta!ieoys  aiirl  medias- 
tinal, may  (*ceiir  and  mediastinal  ein[)hysema  may  prove  fatal  in  rare 
iiistaiires. 

Intensity  of  the  Injury. — Thi^  intensity  ctf  the  injnry  should  not  be 
taken  as  a  measure  at  the  prolialillity  of  its  relation  to  phtliisis  suhse- 
fjuently  de\elope*K  as  has  been  pointed  out  by  nuitiy  writers.  After 
\io!ent  injuries  to  bones  and  joints,  es]H*eially  tfu>se  resulting'  fnmi 
fractures^  tni»ereuloiJs  osteomyelitis  is  hardly  ever  observed.  Durinj; 
the  World  War  very  few  gmishot  wounds  of  bones  ami  joiuts,  and 
espe<*ially  t>f  the  chest,  were  ft^llowed  by  tuberculous  lesions  in  these 
tissues.  On  the  other  hand,  sliijht  injuries  to  liones  have  frequently 
been  seen  t*»  precefh*  tubercultnis  osteomyelitis.  In  the  same  tnanner 
the  writer  has  seen  in  several  cases  a  slight  injury  to  the  chest  flaring 
up  a  latent,  or  quiesiTUt  tuberculfMis  process  in  tlie  lunjj.  In  jH^rsons 
known  to  be  healthy^  this  is  not  uuconunon.  John  B,  fbiwes'  points 
cMit  that  aft*T  the  autumn  foi>thatl  season  some  players  deveh*p  con- 
sumption as  a  result  of  injuries  received  (m  the  football  held.  The 
sjiecial  diet  usually  prescril^erl  by  the  trainer,  as  well  as  the  exeeanive 
exertion  for  months  durin^^  tlu'  training  period,  undoubtedly  re<hK*e 
the  resistin^^  [Kv.vers  <^f  even  trridiron  heroes.  I'arkes-Weber  says: 
"IMuscnlar  men,  such  as  alldetes,  runners,  footl>all  players,  Iwixers, 
and  iiersons  who  live  healthy,  upen-air  lives  and  who,  owing  to  their 
splendid  pliysique,  might  be  supposed  to  l>e  s[)ecially  resistant  toward 
tuberculosis  {hut  are,  It  fUH,Hf  hf  remrffihrrnl,  prrtfffrirhf  llahie  to  ron- 
ItiitiofNtl  injtirit\s  and  stiff htM),  sometimes  sur}*risc  every  o!ie  by  more  or 
less  suddenly  fidling  victims  to  tnberrulous  aifections,  especially  of  the 
hntgs.  Wiien  one  hears  of  vigortais  men,  living  Miealthful'  open-air 
lives,  becoming  victims  of  pulnnmary  or  other  kiiuls  of  tubercuh>sis, 
one  shoidd  always  remember  tlie  [jossibility  of  some  sort  of  traunmtistn 
liaving  ]>faycd  a  part  in  tlu^  etitJogy.  .  .  .  On  sonte  jiarts  of  the 
i'ontini'ut  bargemen,  who  pusli  their  c^iests  against  poles,  etc,  are,  I 
iH^lieve,  said  to  be  peculiarly  liable  tf>  pulmonary  tuberctilosis.*^  In 
this  country  tuberculosis  often  terminates  the  career  of  well-kn*>wn 
athletic  men. 

CUnical  Aspects  of  Traumatic  Tuberculosis  of  the  Lungs,— The  srite 
of  the  lesion  in  the  lung  provoked  by  an  injury  is  not  nei-essarily 
at  the  ptiiut  affect etl  In'  the  blow.  Many  ha\'e  observed  lesions  by 
contnroKfK  In  rare  cases  acute  general  miliary  tul>erculosis  results 
fnan  breaking  up  of  a  latent  lesion  and  Hooding  tubercle  bacilH  into 
the  bltKiil  stream.  Hemoj)tysis  inmiediately  following  the  injury  is 
not  absolutely  essential  to  establish  the  relationship  between  the 
injury  and  the  disease,  for  laceration  of  the  lung  may  occur  without 
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causing  hemorrlia^e.  When  heiiKiptysis  occurs*  as  it  does  in  many 
cases,  the  quantity  i>f  blond  expect* »fiited  is  ntj  criterion  of  the  size 
of  the  torn  vessel  or  the  extent  of  the  area  of  Iuiif(  tissue  contusetl. 
Nor  must  there  remain  any  external  marks  on  the  chest  wall  because 
an  itijury  may  lacerate  the  lung  without  leaving  any  external  traces. 

The  appearance  of  clinical  symptains  of  phthisis  may  l>e  delayed 
for  some  time.  In  eases  of  qnieseent  lesitins  which  arc  activated 
as  a  result  of  trainnatism,  the  aggravation  in  the  cotulition  of  the 
patient,  and  the  extension  of  the  [jrocess,  may  appear  stion  after  the 
accident,  and  lieim»ptysis  may  appear  e%'eii  immediately.  In  many 
cases  the  bleeding  is,  however,  delayed  several  hours  or  <lays,  which  is 
to  be  expected  cf>nsi^Iering  the  pathology-  of  hemoptysis.  In  appar- 
ently healthy  persons  the  symptoms  of  jihthisis  may  appear  many 
months,  or  even  years,  later*  Ilawes  reports  several  causes  in  which 
phthisis  deveio|>t*d  from  two  to  ten  years  alter  the  injury.  The  writer 
has  given  testimony  in  similar  cases. 

The  appearance  of  demonstrable  tubercle  bacilli  in  the  sputum  may 
be  dela\cd  for  weeks  and  months,  and  this  does  nc*t  militate  against 
the  traumatic  origin  of  the  disease.  Wc  know  that  in  many  cases  of 
spontaneous  phthisis  l)acilh  are  found  only  months,  or  even  years, 
after  the  onset  of  the  disease. 

It  takes  about  eight  weeks  for  a  tubercle  to  develop,  and  one  tubercle 
is  b\'  far  luA  enongli  to  gi\'e  symptoms  or  signs  by  which  it  L'an  t)e 
recogni'/ed  by  the  patient  t>v  the  physician.  In  fact»  when  a  few  days 
after  an  injury  signs  of  phthisis  are  found,  especially  tubercle  bacilli 
in  the  sputum,  we  may  conclufle  that  we  are  dealing  with  a  preexisting 
lung  disease  which,  at  most,  has  been  aggravated  by  the  accident. 
But  in  eases  in  which  the  s\Tnptoms,  sueh  as  fever,  emac nation,  c(>ugh, 
exi>ectoration,  etc.,  make  their  appearance  three  to  six  nu)nths  after 
the  injury,  in  a  person  known  to  have  been  well  before  the  accident, 
and  the  physical  signs  of  the  local  lesion  appear  even  later,  it  is  obvious 
that  there  was  a  causati\'e  rehititin  l>etween  the  injury  and  the  disease. 
German  authorities  have  limited  the  time  for  the  appearand x*  of 
symptoms  after  an  injury  to  six  months,  although  there  are  undoubtedly 
exceptions  which  must  be  judged  on  individual  merits.  It  a]>pears 
that  in  our  army  we  recognize  responsibility  for  several  years,  itmsnmch 
as  it  appears  to  be  the  policy  of  the  (Tovernment  to  care  for  tuberculous 
veterans  for  years  after  discharge  from  the  service. 

In  many  cases  symjitoms  of  acute  pleurisy  make  their  appearance 
within  a  few  days — chilly  sensations,  fever,  pain  in  the  ehcst,  dyspnea, 
cte,  rsnally  these  disa]>pcar  within  a  few  days,  and  are  later  hjllowcd 
by  symi>tcims  of  phthisis.  In  some  instanees  tliere  oeeurs  a  pleural 
effusion  which  runs  its  course  in  the  same  manner  as  the  average  case 
of  this  type  not  du*:  to  traumatism,  unless  it  is  due  to  a  rent  in  the 
visceral  pleura  with  resulting  hydro-  or  pyopneumothorax.  With 
fractures  of  ribs.  subcutane(ais  and  mediastinal  emphysema  may  occur 
in  addition  to  pneumothorax.  Hemoptysis  has  not  been  frequent  in 
41 
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cases  observed  by  the  writer,  excepting  in  those  who  had  suffered  from 
pronounced  phthisis  for  some  time  before  the  accident  and  the 
traumatism  was  the  exciting  cause  of  the  hemorrhage.  In  such  cases 
the  amount  of  blood  lost  may  be  considerable.  In  most  instances  the 
hemoptysis  is  rather  slight,  a  few  mouthfuls,  or  merely  streaky  sputum 
is  brought  up. 

Physical  exploration  of  the  chest  may  disclose  the  lesion  right  under 
the  site  of  the  injury  on  the  chest,  but  at  times  it  is  found  far  away  from 
it,  even  in  the  opposite  lung,  by  contrecoup,  as  was  already  stated. 
This  is  an  important  point  in  cases  in  which  responsibility  for  the 
disease  must  be  established.  In  several  cases  of  basal  phthisis,  the 
lesion  being  located  in  one  of  the  lower  lobes  of  the  lung,  I  found  it  due 
to  injury.  In  one  instance  it  was  a  kick  with  the  hoof  of  a  horse;  in 
another,  a  fall  on  the  side  sustaining  a  contusion  of  the  chest;  in  still 
another  the  rebound  of  the  crank  while  starting  an  automobile  injured 
the  chest. 

The  course  of  the  disease  may  be  acute,  subacute,  or  chronic,  and 
any  of  the  clinical  forms  of  tuberculosis  may  be  observed.  In  fact, 
there  is  hardly  any  difference  to  be  discerned  in  this  regard  between 
traumatic  and  spontaneous  phthisis.  The  outcome  depends  mainly 
on  the  resisting  powers  of  the  patient. 

The  writer  has  observed  several  cases  of  acute  miliary  tuberculosis, 
and  acute  pneumonic  phthisis  following  injuries.  In  such  cases  it  was 
clear  that  the  injury  was  inflicted  on  some  part  of  the  body  in  which 
there  was  a  quiescent,  or  dormant  tuberculous  process.  In  one 
instance  the  patient  was  struck  with  a  bottle  over  the  chest.  He 
immediately  had  a  copious  pulmonary  hemorrhage,  and  within  twenty- 
four  hours  the  temperature  rose  to  104°  F.  and  kept  at  this  level  for 
about  six  weeks,  accompanied  by  symptoms  and  signs  of  acute  pneu- 
monic phthisis,  terminating  fatally.  F.  Parkes-Weber  reports  a  case 
in  which  an  injury  set  free  a  caseous  foci/^  in  the  epididymis,  producing 
fatal  phthisis.  In  fact,  injuries  to  tuberculous  testicles  are  ver>' 
frequently  followed  by  acute  miliary  tuberculosis  with  meningeal 
complications,  as  has  already  been  shown  (see  p.  588). 

Surgical  Operations.— The  development  of  acute  and  progressive 
tuberculosis  after  surgical  operations  may  be  classed  with  traumatic 
tuberculosis.  This  is  mostly  seen  after  operations  for  some  chronic 
tuberculous  disease  of  a  joint,  bone  or  gland  which  is  followed  by 
symptoms  of  acute  miliary  tuberculosis  and  ends  fatally.  The  writer 
has  seen  cases  of  this  sort  develop  after  bloodless  operations  and 
manipulation  of  joints,  and  Parkes-Weber,'  Urban,*  Orth,*  and  others 
report  similar  cases.  Among  these  may  also  be  included  the  develop- 
ment of  tuberculosis  after  childbirth  and  abortions.  Parkes-Weber 
also  mentions  massage  as  a  possible  etiological  factor  in  reactivating 

»  Loc.  fit. 
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dormant  tuberculous  processes  and  producing  acute  progressive 
disease. 

Expert  Testimony  in  Cases  of  Traumatic  Tuberculosis.— Traumatic 
tuberculosis  has  of  late  been  a  cause  for  claims  for  damages  and  the 
physician  testifying  in  such  cases,  irrespective  whether  he  qualifies 
as  an  expert  or  not,  must  be  prepared  to  discuss  the  following  points: 
(1)  Whether  there  is  tuberculous  disease  in  an  active  stage;  (2)  if  so, 
has  it  been  caused  by  the  alleged  injury;  (3)  in  cases  in  which  a  pre- 
viously existing  tuberculous  lesion  has  been  aggravated  by  an  injury, 
it  is  important  to  bring  out  the  manner  in  which  such  aggravation 
occurs;  (4)  the  effects  of  the  tuberculous  process  on  the  working  capa- 
city of  the  plaintiff;  (5)  the  outlook  for  a  permanent  cure;  (6)  the 
effects  of  the  disease  on  the  plaintiff's  social  life. 

The  first  four  points  have  been  discussed  in  detail  in  the  preceding 
pages.  But  it  is  important,  when  testifying  for  the  plaintiff,  to  point 
out  that  even  if  curable,  tuberculosis  leaves  a  stigma  on  an  individual 
living  in  a  community  in  which  the  dangers  of  infection  have  been 
emphasized,  and  even  exaggerated.  Though  it  is  entirely  unjustified, 
people  shun  one  with  tuberculous  disease,  present  or  past,  will  not  rent 
him  a  room  in  their  homes;  that  it  may  interfere  with  his  or  her  plans 
for  marriage;  that  he  is  really  a  menace  to  infants  whom  he  may  infect 
by  even  slight  contact,  etc.  It  is  also  to  be  brought  out  that  even  after 
the  disease  is  arrested,  there  is  a  possibility,  in  many  cases,  a  probabil- 
ity, of  a  relapse  which  will  disable  him,  or  at  least  interfere  with  his 
working  capacity. 

MEDICAL  EXAMINATION  FOR  LIFE  INSURANCE. 

It  appears  from  statistics  published  by  various  life  insurance  com- 
panies that  the  losses  sustained  by  these  corporations  paying  death 
claims  during  the  first  few  years  of  insurance  are  immense.  Charles 
Lyman  Greene'  quotes  a  detailed  report  of  one  of  the  largest  and 
most  carefully  conducted  American  Companies,  which  represents  an 
analysis  of  46,525  deaths  constituting  the  total  mortality  from  1847 
to  1898  inclusive.  Of  these  deaths  no  fewer  than  5585,  or  about  12 
per  cent  of  the  total  mortality,  were  charged  to  tuberculosis;  3307 
deaths  occurring  in  policyholders  during  the  age  period  of  twenty  to 
forty-five,  while  in  the  age  period  of  twenty-five  to  thirty  they  repre- 
sented 32  per  cent  of  the  total  mortality.  No  fewer  than  594,  or  18 
per  cent  of  the  former  group,  died  during  the  first  two  years  of  insur- 
ance, 1769,  or  53.5  per  cent,  during  the  first  five  years,  and  in  the 
latter  age  period  (between  twenty-five  and  thirty)  10  per  cent  of  deaths 
from  tuberculosis  occurred  during  the  first  year  of  insurance,  and  30 
per  cent  during  the  first  two  years. 

Bearing  in  mind  that  the  insured  are  a  select  class,  having  been 

^  Medical  Examination  foi  Life  Insurance,  Philfulelphia,  1905,  p.  198, 
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examiner!  medically  before  aceeptaoee,  iinxl  all  who  sfiow  any  of  the 
.stigiiia  nf  tli^sease  are  siippose<l  to  have  been  eliminated,  the  following 
figures  are  illuminatiiig,'  They  represent  a  comparison  between  tKe 
mortality  rates  from  piihnonary  tulx^reylosis  in  twenty-four  Registra- 
tion States  anil  the  experience  i>f  the  Industrial  Dejmrtment  of  the 
Metropolitan  Life  Insurance  Company. 

Metropolitan 
Twptity-four  lAh  tnttiirAncf  J 

RoieiBtnititm  Cumpftfiy. 

8tnU!t(.  lucltmtnal. 

1914 123  185 

1915 123  180 

1916  ....  .121  173 

1917 r>6  172 

1918 130  171 

1919  .  100  142 

It  is  clear  that  despite  the  attempts  on  the  part  {>f  the  medical 
departments  of  the  insnranee  companies  to  weed  out  all  who  have 
tuberculous  lesions,  and  also  that  a  large  number  of  deaths  due  to 
tidKTCulosis  in  insiirefl  persons  are  recorded  as  dne  to  other  causes,  a 
fact  well  known  to  medieval  men.  the  loss  sustained  b>^  these  corpora- 
tions, anil  hy  fraternal  (organizations,  is  excessive.  There  is  no  floubt 
tlnit  careful  medical  examination^  hy  physicians  cpialificd  to  rio  it, 
would  materially  reduce  the  number  of  deaths  due  to  tuberculosis 
during  the  first  three  years  of  insurance  and  save  millions  to  these 
t(»inpanies  and  the  |)olieyholders.  Of  course,  it  eannc»t  be  expected, 
tluit  all  he  weeded  out  l>y  medical  examitiati(»ns,  Ix^cause  it  is  evident 
that  policxiiolders  are  just  as  liable  to  dcN  elop  tuberculosis  as  others. 
( 'urcfid  medical  examinations  coulii  also  jjrevcnt  the  rejecti<m  of 
applieantH  for  policies  f(»r  alleged  tuberculosis,  or  so-ealled  predisixj^i- 
tion  to  the  disease,  without  justification,  as  is  observed  daily  in  medical 
practice.  In  such  eases  an  injustice  is  *ione  to  both,  the  insurance 
conijoanies  and  the  ap])liciints,  htr  tilivions  reasons. 

Elimination  of  Tuberculous  Risks.— Oliviouslv-  tliosc  who  sutfer  from 
the  active  and  pnigressive  forms  of  the  disease  are  rejeetetl.     In  thej 
advarii-ed  stages  of  the  chronic  forms  of  the  tlisease  this  is  <*leurly  an 
easy  matter  ft»r  the  medi<'al  examiner.     In  most  cases  the  hectic  flush,  ^ 
the  enuiciation,  tachycanlia,  dyspnea,  etc.,  are  sufficient.     In  some^ 
ijjstances.  howev^er,  external  a p|>ea ranees  are  dect*(jtive;  patients  with 
large  cavities  in  the  lungs,  with  thick  and  ailherent  pleune,  etc.,  may 
present  a  healtliy  countenance,  and  pcrhajts  even  lie  of  normal  weight, 
or  over.     In  incijaent  cases,  ami  they  arc  li:d»le  to  succund>  sooner  i>n 
the  average  than  the  just  mentioned  class,  external  a|>penratux*s  are 
of  little,  if  any,  value  in  estimating  an  insnraiuiL*  risk. 

In  attemfttiiig  to  eliminate  tuberculous  liidisiduals  the  exanu'ner 
may  b*'  guided  Itv  the  following  points. 

The  Family  History.     It  appears  that  the  value  of  the  family  histary 
in  the  diagnosis  of  tulierculosis  has  been  overestimatetb     WTiite  the 
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death  rates  of  infants  descendeil  from  tuberculous  stock  is  very  !iiueli 
higher  than  of  others,  athilts  of  this  class  have  riot  heeii  shown  to  de- 
velop jibthisis  tei  a  ilcgrcc  as  U>  hiir  thetn  fnun  insurance.  Familial 
tnlHTculosis  aflcrts  mainly  infants;  the  snscc]>lil»lc  are  wctnlcd  i*ut 
duriufi  the  first  few  years  of  life.  Stiitistics  earefully  cr^lljitcd  do  in>t 
prove  conclusively  tliat  desccmhints  of  tuberculous  parents  who  siir- 
\ive  to  adolescence  are  all  dcKuned  to  end  in  phthisis.  There  is  good 
evidence  to  the  effect  that  when  they  do  develop  tuberculosis,  the 
disease  is  likely  to  run  an  exceedingly  chronic  cfHirse,  tending  to 
recovery  (sec  p,  (>21),  Insurance  companies  have,  however,  fmmd  liy 
experience  that  a  family  history  of  tuljcrculosis  in  the  ascenticncy 
results  in  an  excess  of  death  claims.  Rusher  and  Kenchington'  investi- 
gate<l  this  jiroblem  among  a  group  of  SO, (KM)  policyholders  with  a 
family  lnst(»ry  of  tubercuhisis,  the  total  experience  com]>rising  *ili2,4ti2 
policy  years,  and  an  average  oliservation  perioi!  for  each  policy hnldtT 
of  nearly  eight  years.  They  found  that  the  mortality  experiencei!  in 
the  early  years  of  insurance  was  heavy,  es|Hvially  for  young  ages  at 
entry.  After  the  first  five  years  of  assurant^e  the  excess  mortality  is 
less  markcfl,  especially  in  the  case  of  endowment  policies,  in  wliic  b  it 
comes  well  within  norma!  limits.  The  latter  fact  suggests  the  im]>or* 
tance  of  "selection**  by  the  insured;  of  the  *'bad  life''  more  or  less 
consciously  choosing  a  whole-life  policy  rather  than  an  endowment. 
For  these  reasons,  in  adfiition  to  xt^ry  careful  examrnatiou,  those  with 
a  family  liistory  of  tuberculosis  should  be  given  rated  pfilicies  when 
foniifl  tit  her  wise  acce[jtable. 

Past  Diseases.  — Signs  of  tu!>erculoiis  disease  during  childhoful,  which 
are  mainly  seen  as  scars  remaining  after  diseases  of  the  glands,  bojies 
and  j(»ints,  should  not  in  tbcniselves  he  taken  as  grounds  for  rejection. 
There  are  but  few  persons  who  had  not  been  infected  with  tubercle, 
which  has  left  traces  in  the  intrathoracic  glands,  pleura  and  lungs. 
But  these  pathological  changes  are  not  perceptible  to  the  average 
exaujiner.  If  those  with  scars  on  the  neck  are  to  be  rejected  ettorts 
should  Ije  made  to  discover  all  who  ha\e  sclerosed  and  cah'ified 
glands  at  the  hi  Ins  of  the  lung  for  rejection,  which  is  obviously  n4Jt 
feasible  nor  rational.  We  have  repeatedly  show^i  that  these  glaniinlar 
and  osseous  stigmata  of  past  tuberculous  disease  are  no  signs  of  exces- 
sive prcflisposition  to  tuberculous  disease  in  the  atlult;  in  fact,  there  is 
ample  evi^lence  of  the  effect  that  it  is  a  sign  of  resistance  higher  than 
the  average.  The  fact  that  it  is  exceedingly  rare  to  find  scars  on  the 
necks  of  patients  with  active  tubcrcultnis  disease  of  the  lungs,  attests 
to  this  contention  (see  p.  oSti).  Here  again,  when  tuberculosis  does 
develop  in  these  persons,  which  is  exceedingly  rare,  it  usually  runs  a 
very  chronic  course,  tending  to  recovery.  However,  these  individuals 
are  apt  to  develo[j  acute  miliary  tuberculosis  with  implication  of  the 
meninges.     Fifty  per  cent  of  cases  of  tul:>erculous  meningitis  in  adults 

*■  Jour.  Institute  uf  AL'tuaric»,  1913;  ciuoted  from  Tubcrde,  1920, 1.  IGL 
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have  had  extrathtjraric  tiiberculuus  disease,  especially  of  the  genito- 
urinary tract,  artiv(\  cfiiiesrent  or  healed.     For  this  reason  this  class  i 
sliould  not  he  arrepted  witliout  reservation.     Applicants  with  .scars  j 
of  the  kind  just  mentioned,  showing  no  signs  of  tul>ercijloiis  diseii^  | 
of  the  lun.t;s,  who  are  well  nourishe<1  ant!  ai>pear  ^^enerally  healthy, 
may  he  aea^pted  on  rated,  or  perhaps  eiuhnvnicnt  policies.     Straight 
whole-life  ])olieies  should   not  he  ^iven  to  them.     This  suggestion  is 
supported   hy   the    statistical   evidence  gathered   by    the  American 
Meiheo-Actuarial   Investigation  of   1914  in  which  it   is  shown   that 
in  insureti  [>ersons  wht*  gave  a  Instory  of  an  attack  of  tnlierculosis  of 
tM>nes  (hip,  etc.),  there  were  44  deaths  as  against  an  expected  nninber 
of  2^i.l4;  tlie  ratio  being  thus  IIM)  per  cent  of  the  expecti^J  mortality. 
In  insured  persons  whose  history  indicated  an  attack  of  bone  tulx*r- 
eulosis  more  than  ten  years  before  the  application,  tlie  ratio  was  only 
120  i>er  cent  t>f  the  expectcil  mortality. 

Pleurifj/  is  most  imiK*rtaut  in  this  ct>tmeetion.  We  have  shown  that 
an  enormous  j>roportion  of  those  who  recover  from  pleurts>'  devehip 
pulmonary  tuberculosis  sooner  or  later  (see  p.  512).  The  statistic^s 
gathered  hy  the  Medico-Actuarial  Investigation  of  1914  showed  tlnit 
in  insured  |jersons  giving  a  history  of  an  attack  of  pleurisy  within  Kve 
years  prior  to  the  application,  the  death  rates  were  about  three  time** 
the  normal;  five  to  ten  years  prior  to  application,  about  twice  the 
normal;  and  when  the  histc»ry  indicated  an  attack  over  ten  years  before 
application  for  insurance,  the  deatli  rate  was  abnut  normal*  For  this 
reason,  all  apphcants  with  a  liistnry  of  pleurisy  should  be  rejected,  at 
least  within  ten  \  ears  follcjwiug  the  attack  of  pleurisv .  We  have  shown 
that  most  cases  of  tuberculosis  following  pleurisy  ocvur  within  ten  years 
after  the  acute  disease*  and  tliat  more  than  three-fifths  of  patients  pass 
t  fi  rough  life  without  developing  phthisis.  Mtireover,  a  distinct  ion  is  to  he 
made  between  socalled  primary^  or  "  idiopathic"  pleurisy,  which  is  with 
but  few  exceptions  tuberculous,  and  those  accompanying  pneumonia, 
es|iecially  influenzal  pneumonia,  which  are  not  tuberculous*  But  the 
medical  examiner  who  sees  the  applicant  years  after  the  attack  of  this 
disease  can  hardly  make  this  fine  distinction.  Hence,  applicants 
who  have  had  pleurisy,  but  have  been  well  for  ten  or  more  years,  ami 
on  careful  examination  of  the  chest  no  signs  of  any  active  tuberculous 
process  can  l^e  discovered,  tnay  be  considered  for  rated  policies.  A 
history  of  pleurisy  during  childhood,  and  of  eaipyema,  is  not  to  be 
considered  as  a  load,  or  as  predisposing  to  tuberculosis* 

Of  other  diseases,  it  is  important  to  mention  that  inMuenza,  which 
was  formerly  considered  as  predisposing  to  tuberculosis,  has  Iieen  found 
to  have  no  intluence  on  the  subsequent  development  of  this  dij^ease 
<see  p*  12s ).  If  the  patient  has  recoveral  and  shows  no  signs  of 
pulmonary  changes  in  the  lungs  or  pleura,  the  l^ter  evolution  of  tul>er» 
culous  disease  w  ill  de|)end  on  factors  other  than  the  attack  of  inHueuza. 
Likewise,  persons  ** subject  toeholds/*  if  these  *' colds"  are  not  in  them- 
selves indications  of  active  tuberculosis  of  tiie  lungs,  which  can  be 
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discovered  by  an  examination  of  the  chest,  are  no  more  predisposed  to 
tuberculosis  than  others.  Applicants  "subject  to  colds"  should 
therefore  be  carefully  examined;  postponed  in  doubtful  cases.  If,  on 
several  examinations,  spread  over  a  period  of  six  months  or  a  year,  the 
cough  and  expectoration  are  found  to  be  undoubtedly  due  to  rhino- 
pharyngeal  changes,  while  in  the  lungs  no  pathological  changes  can  be 
detected,  tuberculosis  should  be  disregarded  within  the  same  limits 
as  in  the  average  individual. 

A  history  of  having  been  in  a  sanatorium  for  tuberculous  patients 
should  excite  great  diligence  while  examining  the  applicant,  and 
caution  before  the  issuance  of  a  policy  is  recommended.  It  must, 
however,  be  borne  in  mind  that  sanatorium  residence  does  not  invari- 
ably prove  that  the  patient  has  been  tuberculous,  or  was  so  even  at  the 
time  he  lived  at  the  institution.  A  large  number  of  "suspects**  are 
admitted,  kept  for  months  in  sanatoriums,  and  discharged  as  "non- 
tuberculous,"  or  as  "  cured"  of  a  disease  which  they  never  had.  Many 
are  discharged  as  "suspects."  We  have  already  shown  that  20  to  50 
per  cent  of  sanatorium  patients  are  sputum  negative  (see  p.  584), 
and  hardly  15  per  cent  of  persistently  sputum  negative  cases  are  sick 
with  phthisis.  The  writer  has  seen  many  cases  that  were  rejected  by 
life  insurance  examiners  merely  because  they  had  been  in  sanatoriums 
though  they  never  had  any  conclusive  symptoms  or  signs  of  tubercu- 
losis. A. careful  inquiry  should  be  made  in  every  sputum  negative 
case  as  to  the  symptomatology  before,  and  during  residence  at  the 
institution,  the  course  of  the  disease  for  which  treatment  was  applied, 
and  especially  as  to  the  sputum  findings.  If  these  point  to  a  non- 
tuberculous  condition,  and  there  are  no  signs  of  any  lung  lesion,  past 
or  present,  particularly  if  the  applicant  is  examined  more  than  five 
years  after  his  residence  at  the  sanatorium,  he  may  be  considered  for 
a  policy.  Several  postponements  may  be  necessary  in  some  cases. 
Outright  rejection  is  unjust  in  many  cases. 

On  the  other  hand,  those  who  had  undoubted  symptoms  of  tuber- 
culosis while  at  the  sanatorium  should  be  rejected.  Elsewhere  in  this 
book  are  given  statistical  investigations  by  Elderton  and  Perry,  Noel 
Bardswell,  and  others,  on  the  mortality  of  patients  after  sanatorium 
treatment  (see  p.  726);  they  show  that  they  are  not  good  insurance 
risks. 

A  history  of  hemoptysis^  even  without  a  distinct  history  of  tuber- 
culous disease,  while  not  invariably  proving  that  the  subject  is  likely 
to  develop  active  phthisis,  yet  is  sufficiently  serious  to  excite  caution 
on  the  part  of  the  examiner.  The  Medico-Actuarial  Mortality  Investi- 
gation found  that  policyholders  with  such  a  history  gave  the  following 
mortality : 

A.  One  attack  within  five  years  of  application 151 

B.  One  attack  between  five  and  ten  years  of  application 131 

C.  One  or  more  attacks,  the  last  more  than  ten  years  prior  to  application       102 
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In  group  A  thiMlrath  rates  fmin  tnhen-ulosis  were  fully  five  times  the 
noniiaL     In  ^rnnf)  ('  the\  were  nearly  twice  the  normal.     It  is  thusi 
clear  that  a  histfjry  i>f  henitjptysis  is  a  distinet  Kiatl,  and  ju.stifit^i 
rejeeticjii  even  if  the  [)Ii\siral  sipis  elieited  on  tlif  cliest  are  u<»t  emiJ 
elusive  of  an  active  lesion. 

History  of  Exposure  to  Infection,— This  may  be  (hsre;:arclecl  liecaus 
there  is  hartlly  a  resident  in  a  large  eity,  or  a  worker  in  any  industrial  I 
or  mereantile  estahlishment  hrougtit  into  eontaet  with  many  people, 
who  has  not  met  with  tuherele  Imi-illi   *' carriers.''     If  exposure  to] 
infectifm  were  a  load,  physicians  woiihi  surely  have  a  higher  mortality  I 
rate  from  tuberculosis.     It  apj»ears  that  when  infecttnl  those  who  had] 
not  eonie  into  ctmtaet  with  tutxTele  haeiili  carriers,  are  likely  to  eoiX'j 
traet  aeute  and  progressive  tul>erey[ous  diseast*.     Primitive  people  J 
brought  into  civilized  countries,  wouM  make  \ery  ]>oor  risks  for  life  J 
insurance  eompanies  l>ecanse  of  their  liahihty  to  contract  tnlaTeulusis 
in  its  acute  forms.     Yet  they  were  born  and  raised  in  an  euviroiiinent 
free  from  tubercle  bacilli.     Intimate  exposure  to  infection  has  nc>t  I>eeii 
foum!  eH'ective  in  iotTeastng  the  rate  of  morl)idity  and  mortality  from 
tubercukjsis  in  ailults.     As  was  shown  at  length  (see  p.  149)  eonjugtU  i 
tuberculosis  is  very  rare.     Uomer  mentions  that  life  insurance*  i"om- 
panies  in  Germany*  basing  their  action  on  statistieal  experienc*e»  do  not 
reject  persons  heeanse  of  a  historA'  of  exposure  to  infeetion,  or  w  ho  live  , 
witii  tuherentcius  consorts.     (Jeorge  Florschiitz'  in  his  work  on  insnr* 
ance  selection,  says  that  *'in  nHnlit^al  seleetioa  one  must  certainly  [ 
eunsider  the  risk  of  infection  when  it  is  so  evirlent  as  in  conjugal  inter- j 
course,  but  in  generab  as  far  as  life  insurance  is  coneerned^  one  may 
regarri   tuberculous   infectiiai   as   purely   a   nnitter  of  elianee/*     Ilei 
brings  statistics  showing  tluit  *'of  1 12N  deatlis  from  tnl)erculosis*  there  I 
were  but  !1   in  whicli  the  husband  and  wife  of  the  ileeeased  were! 
tuberculous."     We  have  alsr>  shown  that  healthy  workers  in  sana* 
toriunis  and  hos]>itals  for  eonsumptives  are  no  nu>re  liable  to  tulier*] 
culous  disease  than  others  (see  p,  147).     The  average  adult  living  with 
a  tuberculous  individual  in  one  house  is  hardly  as  much  exfKisal  to 
infection  as  are  physicians,  nurses,  and  orderlies  in  hospitals  and 
sauatoriiuus. 

General  Appearance.  I  n  its  relation  to  tul^erculosis  the  weight  of 
the  applicant  for  a  policy  should  be  c^msidered  to  h  certain  extent. 
Fat  individuals  only  rarely  develop  phthisis.  On  the  other  hand, 
**fat  phthisis/*  though  rare,  (ttH\s  occur  and,  irrespective  of  the  weight 
of  the  applicant,  a  careful  examiinitirm  of  the  chest  is  to  be  made. 
Person^s  under  weight  are  to  be  carefully  examined  for  physical  signs*  ! 
i>f  lung  disease  betuiuse  phthisis  is  the  most  common  cause*  of  emacia-  , 
tiiai.  Bisbee'  found  that  those  above  the  stanilard  weight  gave  5,59 
per  cent  of  consumptive  deaths;  those  with  standard  weight,  25.91 
per  cent;  those  below  standard  weight.  42.51  |>er  cent.    These  figures 

»  Me<liriiJ  Record*  1*J15.  87.  U57. 

'  Quoted  frotti  Grcf'n^.  loc.  eft.*  p*  30i&. 
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were  basefl  on  .H548  cases.  However,  it  is  well  known  tlint  nniny  of  thr 
slim  iiTnl  wiry  individuals  livt^  Inn^.  An  ajujlitaiit  For  n  iKjIit-y  wiin  h 
imdtTWfci^lil,  vvlio  shtjws  no  si|t(ns  *it"  pn\si*nt  or  past  tuhrrrnlous  rhan^es 
ill  the  lun^s,  and  is  incHlentally  free  from  suirnr  in  the  urine,  or  indiia- 
tions  of  some  other  caelieeti*^  flisense,  may  be  |>assed  in  aecordaoce  witli 
the  rnles  of  tlie  conipany*  In  ninst  eases  in  wliieh  loss  of  weight  is  a 
reeent  artjuirementp  and  these  are  tlie  ones  that  must  l>e  guarded 
against,  there  is  a  ilahljy  skin»  and  eaution  is  indieated. 

The  following  external  signs  should  direct  that  attention  of  the 
medical  examiner  for  vigilance  wliile  examining  the  chest:  A  hectic 
flush;  skin  eruptions  of  the  tyj>e  *>f  pityriasis  versicoh>r%  acnitis,  folhclis 
(see  p.  2i>y),  etc.;  enlarged  veins  on  the  chest,  es[>ecirdly  unilnteraliy; 
tlubbed  fingers,  ineqiudity  of  the  pupils,  atrop[iy  of  the  muscles  of 
respiration,  exra  vations  above  and  below  the  clavicles  and  supras|)inous 
fos.sa\  Wherever  any  of  these  signs  are  ruited  ou  insfiection  in  one 
who  is  underweight,  the  jihysical  ex]>loration  of  tlie  cliest  must  he 
thorough  ami  systemati<'. 

Physical  ExploratioE  of  the  Chest.  Xo  |)roper  examination  of  the 
chest  can  be  ma<lc  uidess  the  applicant's  clothing  is  entirely  removed 
to  the  waist.  Kxjjerts  in  physirid  diagnc^sis,  and  they  are  as  rare 
among  medical  insuran*'e  examiners  as  among  the  profession  in  generah 
will  frequently  fail  tt>  detect  a  gross  tuberculous  lesion  in  any  stjige  of 
the  disease  when  the  examination  is  made  while  tlie  chest  is  covered. 
Ineipienf  and  limited  lesiftiis  can  hardly  th^s  be  rletected  ami  persons 
svitli  incipient  lesions  only  Un*  often  apply  fur  hfe  insurani-e.  Kaising 
the  shirt  is  insufhcient;  it  must  be  completely  removed.  As  far  as  the 
writer *s  observations  have  taught  him,  this  is  frequently  not  done. 

The  nppfftmnre  of  ike  ekmi  will  give  ample  clues,  if  ])ro[>erly  observed 
and  interpreted.  The  Hat  chest  in  itself  is  no  indicatiifti  of  active 
tuberculosis,  as  was  alreafly  indicated  (see  p.  302),  and  it  is  decitiedly 
wrong  to  refuse  insurance  to  one  merely  because  he  has  a  narrow,  Hat 
and  long  chest,  when  no  symptoms  and  signs  of  any  tuberculous 
clianges  in  the  lungs  can  be  elicite*!.  To  be  sure,  this  form  of  chest  is, 
in  many  cases,  an  indicatitni  of  past  tuberculosis,  especially  t*f  the 
tracheobronchial  glanrls.  But  we  have  shown  that  it  points  to  healed 
tuberculous  adenitis  t)f  the  type  most  people  pass  through  during  child- 
h^MxL  These  persons  are  not  tuberculous,  and  there  seems  to  be  avail- 
able evi(h^nce  showing  that  they  have  been  to  a  certain  degree  imuui- 
nized  against  the  graver  atid  rjiore  acute  forms  (»f  this  disease.  Acute 
progressive  phthisis  is  most  frequently  seen  in  in<lividuals  with  excellent 
and  capacious  chests,  in  athletes,  pointing  tc*  lack  of  acquired  inrmuniz- 
ing  forces  which  protect  the  average  individual.  On  the  other  hand, 
local  rctractii*ns  of  the  chest  wall,  atrophy  of  the  respiratory  nniscles, 
etc,  should  be  given  careful  attention.  Scars  indicating  operations 
for  empyema  sh<ndd  not  be  considered  of  importance  in  themselves  as 
indicHting  tnlicreulous  lung  disease,  present  or  potential,  because 
emp}ema»  in  ailultsas  welJ  as  in  children,  is  not  a  predisposing  factor 
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to  tuberculosis.  Likewise,  deformities  of  the  chest,  the  result  of 
rickets  during  infancy,  the  rachitic  chest,  are  no  indications  of  an 
excessive  predisposition  to  tuberculosis. 

In  looking  for  signs  of  tuberculosis  most  attention  should  be  con- 
centrated on  the  region  of  the  lungs  above  the  third  rib,  the  apices. 
With  but  few  exceptions,  rales,  when  heard  unilaterally  in  these  regions 
are  indicative  of  tuberculous  disease.  No  applicant  should  be  recom- 
mended for  a  policy  in  whom  rales  are  heard  over  the  upper  third  of  the 
chest  anteriorly  or  posteriorly.  It  is  immaterial  what  kind  of  adven- 
titious sounds  are  heard  exclusively  in  these  regions,  be  they  dry  or 
moist,  consonating,  whistling,  sonorous  or  sibilant,  if  they  are  heard 
over  the  apex,  especially  unilaterally,  they  offer  sufficient  ground  for 
rejection. 

If  tuberculosis  is  to  be  detected  in  its  early  stage,  when  applicants  for 
insurance  are  apt  to  apply  for  admission,  it  is  even  more  important  to 
scrutinize  carefully  the  breath  sounds  heard  over  the  upper  lobes  of  the 
lungs.  We  have  already  emphasized  the  fact  that  in  really  incipient 
lesions  no  rales  may  be  heard  at  all  but  that  in  nearly  all  cases  there 
are  certain,  though  variable,  changes  in  the  character  of  the  breath 
sounds  (see  p.  339).  The  following  hints  may  prove  of  assistance  in 
efforts  to  eliminate  tuberculous  risks:  If  the  breath  sounds  are  weak, 
feeble,  or  absent  in  one  of  the  apices,  there  is  ground  for  caution. 
Urging  the  applicant  to  cough  may  provoke  rales,  or  crepitation,  in 
the  same  area.  In  others,  the  expiratory  murmur  may  be  prolonged, 
or  bronchial  in  character;  in  some  bronchovesicular  breath  sounds  are 
heard.  If  the  resonance  over  the  apex  is  impaired  over  the  area  with 
feeble  breath  sounds  tuberculosis  is  to  be  thought  of.  It  is  well  to  bear 
in  mind  that  these  changes  are  usually  heard  in  early  cases  over  the 
"alarm  zone"  (see  p.  379).  Also  that  changes  in  breath  sounds 
limited  to  a  circumscribed  area,  are  more  important  in  this  regard  than 
when  heard  all  over  the  chest. 

It  is,  however,  unfair  to  reject  an  applicant  for  insurance  merely 
because  of  some  slight  changes  in  the  breath  sounds  and  resonance  of 
the  chest,  even  when  found  over  the  apices,  especially  the  right  apex. 
In  many  cases  this  is  one  of  the  anomalous  physiological  phenomena 
consistent  with  perfect  health  and  longevity;  or  it  may  be  an  indication 
of  some  pathological  process  in  the  lung  or  pleura  which  has  never 
given  trouble  and  healed  perfectly.  In  such  cases  it  is  urgent  that 
certain  other  features  of  the  applicant  should  be  inquired  into  before  a 
decision  is  arrived  at. 

Constitutioxial  Symptoms.— The  most  important  effect  of  active 
tuberculosis  is  the  production  of  toxic  symptoms.  Without  symptoms 
of  toxemia  active  tuberculosis  is  rare.  These  can  best  be  detennined 
by  a  study  of  the  constitutional  symptoms  of  the  case  as  outlined  in 
other  parts  of  this  book.  It  is  clear  that  the  insurance  examiner  is 
not  in  a  position  to  make  a  careful  clinical  study  of  the  applicant. 
Moreover,  at  the  time  he  submits  to  an  examination  the  applicant  may 
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be  afebrile,  though  if  carefully  studied,  it  would  be  found  that  he  runs 
one  of  the  various  types  of  fever  already  described  as  characteristic  of 
tuberculosis  in  the  incipient  stage  (see  p.  217). 

But  there  is  one  symptom  of  tuberculous  toxemia  which  is  only 
rarely  lacking  and  cannot  be  concealed.  Tachycardia  is  one  of  the 
cardinal  symptoms  of  active  tuberculosis;  bradycardia  is  extremely 
rare;  even  a  normal  pulse  rate  is  very  uncommon.  Hence,  if  there  are 
some  doubtful  physical  signs  detected  in  the  chest,  and  thte  pulse  rate  is 
rapid,  the  applicant  is  to  be  rejected.  If  nervous  influences  are 
suspected  as  the  cause  of  acceleration  of  the  pulse,  postponement  is  in 
order.  This  is  a  point  which,  if  followed,  would  prevent  many  medical 
examiners  from  passing  tuberculous  applicants  for  insurance;  it  would 
also  prevent  the  rejection  of  healthy  persons  because  of  some  slight 
alterations  in  the  resonance  and  breath  sounds  of  the  chest.  When  the 
rate  of  the  pulse  is  around  normal,  70  or  less  per  minute,  and  the  appli- 
cant appears  w^ell  nourished,  slight  alterations  in  the  breath  sounds 
may  be  disregarded.  At  any  rate,  the  applicant  may  be  postponed 
for  three  to  six  months,  and  if  there  are  no  changes  in  the  physical 
signs,  and  especially  if  the  nutrition  of  the  patient  is  well  maintained, 
he  may  be  reconumended  for  a  policy,  provided  the  examiner  is  satisfied 
that  during  the  period  of  postponement  the  applicant  continued  at  his 
occupation.  If  he  has  been  away  for  a  rest,  this  may  be  detected  in 
many  cases  by  noting  the  parts  of  the  skin  which  are  exposed  to  the 
action  of  the  sun  rays,  the  hands,  shoulders,  face,  etc.  As  a  rule,  a 
vacation  leaves  unmistakable  traces  on  these  parts. 

Following  the  above  diagnostic  principles  might  save  the  insurance 
companies  millions  which  are  annually  paid  out  for  deaths  which  occur 
during  the  first  two  or  three  years  of  insurance.  It  would  also  prevent 
the  rejection  of  many  applicants  for  insurance  because  of  "  tuberculosis*' 
which  is  subsequently  shown  to  have  been  non-existent. 


CHAPTER  XXXIII. 
INDICATIONS  FOR  TREATMFAT  OF  PHTHISIS. 

The  indications  for  treatment  in  pulmonary  tuberculosis  appear  at 
first  sight  to  be  simple  and  clearly  defined.  On  the  principle  that  the 
first  thing  to  do  is  to  remove  the  cause,  it  would  seem  that  there  are 
but  two  procedures  to  follow:  To  destroy  the  bacilli  which  have 
settled  within  the  body;  or  to  increase  the  resisting  powers  of  the 
patient,  and  thus  render  the  soil  unsuitable  for  the  growth  of  the 
invading  virus.  But  in  this  case,  the  ideal,  like  other  ideals,  cannot 
be  achieved  in  the  average  case,  and  the  aim  at  curing  the  patient  by 
the  first  of  these  procedures  is  not  feasible  at  the  present  state  of  our 
knowledge. 

We  have  no  chemical  remedy  which  will  destroy  the  bacilli  harbored 
within  the  body  without  simultaneously  killing  the  patient.  We  have 
no  drug  which  will  render  the  tubercle  bacilli  harmless  in  the  body, 
as  quinin  destroys  the  malarial  parasite,  or  arsphenamine  and 
mercury  destroy  the  spirocheta  in  syphilis,  leaving  the  patient  in  good 
shape.  Even  the  so-called  specific  treatment — the  various  tuberculins, 
sera,  and  vaccines — which  have  been  lauded  for  their  alleged  curative 
powers  when  properly  administered,  are  not  stated  to  have  any  known 
bactericidal  action,  nor  are  they  known  to  hinder  the  proliferation  of 
the  bacilli  within  the  body,  or  to  immunize  the  tissues  against  the 
poisons  engendered  by  these  microorganisms  through  the  production 
of  antibodies,  as  is  the  case  ♦\ith  antitoxins.  Attempts  at  active 
and  passive  immunization  have  not  met  with  notable  success  in 
tuberculosis. 

The  etiolog}'  of  tuberculosis,  however,  teaches  a  lesson  in  rational 
therapeutics.  The  tubercle  bacilli  do  not  grow  with  equal  facility  in 
every  individual;  if. they  did,  the  number  of  human  beings  who  suc- 
cumb to  this  disease  would  be  equivalent  to  the  number  that  give  posi- 
tive reactions  to  tuberculin,  indicating  that  they  have  been  infected 
with  tubercle  bacilli — over  90  per  cent  of  the  adult  population  in 
large  urban  centers.  We  have  seen  that  the  bacilli  can  proliferate  and 
produce  their  noxious  effects  only  in  persons  who  offer  a  favorable 
soil  for  their  existence. 

In  what  this  favorable  soil  consists,  we  are  not  altogether  clear. 
In  the  chapters  on  Phthisiogenesis  we  discussed  it  in  detail,  and  it  was 
evident  that  everything  which  undermines  the  general  health  of  a 
person  and  reduces  his  vitality  may  prepare  a  favorable  soil  for  the 
growth  of  tubercle  bacilli  within  the  body,  and  thus  produce  phthisis. 
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As  a  ct>rollary  we  may  argiie  that  anything  which  will  !^timuhite  the 
vital  ilefensivp  fiirfrs,  whieh  are  mijre  (tr  Irss  inherent  m  every  inrli- 
vidnah  or  whuli  will  iiiiprove  the  nutrition  «if  tiie  Ixuly  may  hinder 
the  pnjliferatioii  tif  the  iiatilii,  nntl  with  the  irnpnivemeiit  in  the  ^en- 
enil  physieal  enndition  of  the  patient  the  loeal  lesion  may  eieatrize, 
or  the  dissemination  of  the  bacilh  by  metastasi:^  may  be  prevented. 

This  is  what  inoflern  phthisiotherapy  is  aiming  at  in  handling  eaeh 
imiividuat  case  of  tlie  disease.  As  has  been  pointed  out  l>y  (I, 
Sehrofler,^  modern  therapeutic  tenfJencies,  which  are  based  on  the 
achievements  t>f  immnnii>logy,  have  not  changed  our  methods  of  treat- 
ment of  tuherenlosis,  especially  phthisis.  It  is  today,  as  it  has  been 
hitherto,  based  on  the  general  principles  of  thera[>entics,  beeanse 
phthisis  fhH  a  flm-fWf  cannot  be  considered  an  infeetimis  disease  utti 
genrrw.  It  can  only  originate  in  individuals  with  a  certain  coiistitu- 
tiona!  susceptibility,  wliieh  may  he  inherited  or  act|nire<L 

Air,  Food,  and  Rest  -The  tra/liticnial  therapeutic  triarl  air,  ftjod, 
and  rest — has  withstood  the  test  f>f  time,  and  is  at  present  called  into 
service  more  often  than  ever  before  in  tlie  treatment  of  phthisis. 
Iiiileefl.  like  many  other  exct*llent  therapeutic  agents  w^hieh  have 
tjecotne  standanb  it  is  very  t»ften  abused.  Many  patients  know  of  it 
and  qnifc  often  tell  their  floetor  that  thev  are  aware  of  the  fact  that 
me<licine  is  helpless  and  tlnit  air,  food,  and  rest  are  all  that  they  need. 
Curions  to  say*  sfnne  physicians  do  n<jt  protest, 

lint  this  is  all  wrong*  The  metlical  man  of  today  has  many  more 
resources  in  his  attempts  at  curing  phthisis  and  shiHihi  not  rel\  on 
the  aljove-mentione*!  triad  exchisively.  Indeed,  a  physieiaji  who 
nd vises  a  patient  to  Iea<l  an  open-air  life  in  some  regiiai  famous  for  its 
beneficial  elfeets  on  this  clisease,  and  urges  him  to  consume  more  anrl 
better  nonrishment  than  he  has  been  in  the  habit  of  taking,  and  to 
st(H>  a  I!  life  activities,  fulfills  but  i>art  of  his  duty  to  his  psitient.  There 
Hre  many  more  therajientit^  resources  which  hast(n)  recovery,  relieve 
the  most  annoying  and  ])ainful  siinptoms  iyf  the  disease,  and  go  a 
Itmg  way  toward  prevention  f>f  complications,  which  cannot  be  met  by 
the  alurse-mentinned  indications. 

Effects  of  Poljmaorphisin  of  the  Disease  on  Therapeutic  Indications. 
—  Since  tijc  ctiologital  unity  of  tuberculosis  lias  been  pro\ed  Ijv  the 
discovery  of  the  tnbercle  bacillus,  the  [)rtFfessi(ai  has  tacitly  aceei>ted 
that  nnity  of  origin  invariably  inifilies  unity  of  effect,  and  t!ie  treat- 
ment of  the  disease  was  also  unified.  Hut  this  is  an  error.  We  have 
seen  that  the  tubercle  bacilli  prorhice  (llHerent  lesions  in  <lrHVrent 
individuals,  iis  regards  t!ie  anatomi4/;d  changes  in  the  lung,  the  clinical 
phenomena,  and  the  c«>nrse  and  cnrahility  of  the  disease.  Indee4l, 
there  are  hardly  two  easels  of  phthisis  whit  h  appear  exactly  alike  on 
the  autopsy  table,  and  all  the  gron[>ings  intoeascons,  fibroid,  cucitary, 
pnenmoni(\  etc.,  are  inadequate.    This  is  es|>ecially  true  of  the  chiiical 
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manifestations  of  the  disease;  its  polymorphism  is  noteworthy  and 
important.  To  be  sure,  this  is  also  true  of  other  diseases,  notably 
syphilis,  yet  the  specific  remedies  in  the  latter  answer  most  of  the 
indications.  So  long  as  we  are  not  in  possession  of  a  specific  remedy 
or  tuberculosis,  it  loill  have  to  he  treated  symptomaticaUy. 

Under  the  circumstances,  to  be  effective,  treatment  must  be  applied 
in  accordance  with  the  clinical  manifestations  encountered,  and  to  a 
certain  extent  with  the  clinical  form  of  the  disease.  We  have  seen  that 
each  form  pursues  a  course  more  or  less  different  from  all  other  forms. 
It  would  therefore  be  wrong  to  treat  a  patient  with  abortive  tubercu- 
losis in  the  same  manner,  and  for  the  same  length  of  time,  as  one  with 
chronic  progressive  phthisis.  Fibroid  phthisis  demands  different  treat- 
ment from  chronic  caseous  phthisis;  febrile  cases  cannot  be  treated 
like  those  which  run  an  afebrile  course.  The  various  complications 
of  the  disease,  like  intestinal,  laryngeal,  and  renal  tuberculosis,  demand 
special  care  which  the  general  indications  do  not  satisfy.  Preexisting 
disease,  like  syphilis,  diabetes,  cardiovascular  and  renal  derange- 
ments, etc.,  alter  the  course  of  treatment  appreciably.  There  are  also 
differences  in  our  methods  of  treatment  when  we  care  for  a  tuberculous 
child,  as  compared  with  those  applied  in  adults;  but  in  senile  phthisis 
the  indications  are  not  the  same  as  those  in  adolescents.  The  indica- 
tions are  even  different  in  cases  of  young,  single  women,  as  compared 
with  married  or  pregnant  women,  and  during  the  menopause  tuber- 
culosis often  demands  special  treatment. 

It  is  thus  obvious  that  a  method  of  treatment  which  will  suit  all 
cases  cannot  be  formulated.  What  may  be  efficacious  in  one  may  not 
be  feasible  in  another,  or  even  harmful  in  a  third.  The  treatment  of 
phthisis  must  he  individualized  to  suit  the  case;  it  must  be  elastic  and 
adaptable  to  the  polymorphous  nature  of  the  disease  and  to  the  various 
accidents  and  complications  occurring  during  its  course. 

Criteria  of  Efficacy  of  Treatment.— In  judging  the  value  of  any 
method  of  treatment,  we  must  bear  in  mind  some  points  which  are 
usually  neglected  while  speaking  of  this  subject.  The  fad  must  7iot 
escape  us  that  the  vast  majority  of  cases  of  tuberculosis  manifest  a  strong 
tendency  to  recover  under  any  method  of  treatment^  or  even  spontaneously. 
Impressed  by  the  malignancy  of  the  disease  in  many  cases,  we  are  apt 
to  forget  the  large  numl)er  of  spontaneous  recoveries,  and  when  we 
meet  with  gocxl  results,  we  are  likely  to  attribute  them  to  the  method  of 
treatment  pursued,  forgetting  that  a  large  proportion  of  patients  would 
have  recovered  without  the  treatment. 

Discussing  the  clinical  features  of  abortive  tul)erculosis,  we  have 
shown  that  this  form  of  phthisis  is  very  common  and  may  not  be 
recognized.  When  reading  about  a  large  proportion  of  recoveries  in  a 
sanatorium  wliich  admits  only  **  incipient**  cases,  or  of  a  drug  which  is 
alleged  to  cure  at  this  stage  a  certain  proportion  of  cases,  etc.,  we  must 
recall  that  among  these  "early*'  cases,  there  are  a  large  number  with 
a  strong  tendency  to  recovery  under  all  circumstances.     To  he  of  real 
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value^  a  method  of  treatment  must  he  effective  in  prodvcing  more  recoveries 
than  would  be  ordinarily  antidpaied. 

Even  in  the  forms  of  chronic  phthisis  which  usually  last  for  many 
months  or  years  before  terminating  in  recovery  or  death,  the  course  is 
not  always  progressive,  continuously  advancing.  This  is  evident  from 
the  large  number  of  patients  who  give  a  history  of  hemoptysis,  cough, 
fever,  emaciation,  pleurisy,  etc.,  five,  ten,  or  more  years  before  the  onset 
of  the  present  illness,  which  was  diagnosticated  at  the  time  as  tubercu- 
losis, but  the  patient  did  well.  For  long  years  he  had  been  able  to 
attend  to  his  work,  only  being  laid  up  now  and  then  for  a  few  days  with 
an  attack  of  "bronchitis,"  "grippe,''  etc.,  but  this  last  attack  has 
proved  persistent.  Now,  if  in  this  case  a  proper  diagnosis  had  been 
made  during  any  of  the  previous  attacks,  the  prompt  recovery  would 
have  been  credited  to  the  special  treatment  applied.  In  fact,  many 
patients  tell  us  that  a  certain  prescription  was  very  effective  for  years 
in  relieving  them  promptly,  but  this  time  it  has  faiJed. 

All  properly  investigated  statistical  examinations  have  shown  con- 
clusively that  five  years  after  the  onset  of  active  phthisis  about  50 
per  cent  of  the  patients  are  in  good  or  fair  physical  condition  and 
even  able  to  make  themselves  useful  at  their  respective  occupations 
irrespective  of  what  method  of  treatment  was  applied.  The  statistics 
of  results  obtained  in  sanatoriums  show  that  patients  discharged  in 
the  advanced  stages  of  the  disease  are  often  found  alive  and  active, 
five,  ten,  or  even  fifteen  years  later.  A  physician  who  keeps  careful 
records  and  publishes  a  series  of  cases  in  which  such  results  are  shown 
can  impress  the  profession  that  his  method  of  treatment  has  done 
wonders.  Yet  it  is  just  what  should  be  expected  under  any  harmless 
method. 

A  study  of  the  literature  on  phthisiotherapy  shows  that  nearly  all 
authors,  urging  their  methods,  report  certain  and  almost  the  same 
percentages  of  patients  "cured,"  "disease  arrested,"  "improved," 
"unimproved,"  and  last,  but  always  least,  "dead."  Practically  all 
sanatoriums,  whether  located  on  high  or  low  altitudes,  at  the  sea- 
coast  or  inland,  in  cold,  warm,  or  moderate  climates;  irrespective  of 
the  special  method  of  treatment  pursued^ndoors,  outdoors,  or  in 
tents;  no  matter  what  the  fad  or  hobby  of  the  attending  physician,  be 
it  dietetic,  medicinal,  or  specific;  they  all  give  the  same  results  if  we 
should  judge  them  by  the  percentages  of  reported  cures,  improvements 
and  deaths  as  published  in  their  annual  reports. 

During  the  first  year  or  two  after  the  introduction  of  new  drugs  or 
specifics,  physicians  report  excellent  results,  as  is  seen  from  the  litera- 
ture on  creosote  and  arsenic  and  their  derivatives,  ichthyol,  cinnaniic 
acid,  iodin,  tannin,  succinimide  of  mercury,  etc.  They  all  cured  a 
certain  percentage,  arrested  the  disease  in  a  larger  percentage  and 
failed  only  in  very  acute,  progressive,  or  far-advanced  cases.  Phthisio- 
therapy has  thus  been  encumbered  with  an  enormous  number  of 
medicaments  which  have  been  lauded  by  many  competent  and  con- 
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srieiitifMis  pliysiriaiis  at  one  time  or  aiitithf^r.  atul  niiitloTniifd  with 
ccjual  \i^fir  l)y  others.  Aeenrdiii^  to  Heiioii  the  popularity  of  eaeli  drug 
or  methw!  of  treatment  hardly  exeeeds  three  years. 

These  are,  in  fact,  the  reasons  why  so  many  new  methods  of  treat- 
ment, ilrii^s,  specifies,  eliniates,  diets,  etc.,  are  annually  annnnneeil  as 
t  urative  af^ents  for  tuhertniiosis-  They  all  de[>eiid  on  the  nornud  j>ro- 
portion  of  recoveries  which  occur  under  any  method.  That  charming 
French  writer,  Louis  Henon»^  says  in  this  connection:  **  All  new  thera- 
peutic metlnMis  *>f  treatment  of  tul»erculosis,  so  lon^  as  they  are  harm- 
less, always  ^ive  the  same  satisfactory  results.  Tliis  is  an  axiom  which 
I  should  like  to  have  printed  with  heavy  t,\'pe  in  alt  the  new  books  on 
phthisiotherapy.  It  is  an  axiom  which  may  be  clinically  translated 
into  this  simple  statement:  Hurry  and  take  the  treatment  as  long 
as  it  cures:  if  ycni  wait  yon  may  l>e  tr>o  late." 

The  reasims  for  these  therapeutic  illusicms  are  found  in  the  al>ove- 
stated  facts.  The  disease  is  acutely  progressive  in  comparatively  few 
eases.  In  these,  all  agree  that  their  remedies  are  of  no  avail  and  they 
are  not  eomiterl  in  the  reported  cases.  In  a  large  propt>rtion  there  is 
a  strong  tendency  tu  spontaneiais  cure,  and  they  furnish  the  recoveries 
for  the  spcf'ial  climates,  specific  and  empiric  thera|3eutie  agents,  for 
the  "milk  cure,"  the  **song  cure,"  the  "grape  cure/*  etc.  In  the 
majority  of  cases  of  active  phthisis  the  disease  runs  an  undulating 
course,  witli  more  or  less  fre(pient  exacerbations  of  acute  or  suVmcute 
synii^tiinis,  followe*!  by  remissions  in  the  activity  iyf  the  pri»cess.  In 
siane  the  acute  exacerbations  are  very  infrequent  kmg  remissions  are 
obtained,  the  patient  feeling  ctjmparatively  well  fur  several  months 
ancl  the  credit  is  given  to  the  method  of  treatment. 

Psychic  Influences, —  Persons  nnrlcr  the  influcnrr  of  mild  alcoholic 
intoxication  are  very  susceptible  to  suggestion,  and  the  consumptive 
who  is  under  the  infh.ence  of  tulierculous  toxemia  is  very  vulnerable 
to  auto  and  heterosuggestion,  as  was  shown  in  Chapter  XIII,  Any 
new  drug,  especially  when  boosted  in  the  newspa)>ers,  is  aj>t  to  relieve 
him  in  a  remarkalile  manner.  We  often  meet  uith  eonsnm[>tiv€^  who 
keep  on  sinking  while  under  the  tare  nf  a  physician,  but  for  some 
reason  are  im])elled  to  « hange  their  medical  adviser  and,  though  the 
latter  makes  no  changes  in  the  treatment,  the  patient  begins  to  gain 
in  health  and  general  well-being.  This  is  usually  the  result  of  a  new, 
careful,  and  minute  physical  examination  b\'  some  jx'dantic  physician 
who  suljjects  his  patient  to  all  the  diagnostic  iinx-edures — inspei'tion, 
palpation,  pcrenssion,  and  austultation;  ** gives  him  the  Ix^nefit  of  the 
latt'st  4»f  diaguiistic  aids,*'  the  .r-rays,  tht*  (iitaneous  or  subcutanetnis 
tuberculin  test,  examines  the  sputum  and  urirjc  in  the  presence  of  the 
patient,  etc.,  anil  usually  gi\es  the  same  dire*lions  as  those  of  the 
former  physician,  but  more  mimitely;  orders  the  jiaticnt  to  report 
frequently  to  .see  whether  any  changes  are  necessary.    This  is  often 
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the  lieginning  of  a  mr»st  remarkable  improvement  in  a  case  ttiat  has 
heen  ^tiing  fnnn  hat!  tu  worse:  The  appetite  returns,  the  rtaiirh  eeases, 
the  nij^htsuTats  iiisap|)eiir.  ete..  ami  lie  gains  in  weight  and  strength. 

Sug^estioo  by  Tuberculin  Treatment.— There  are  many  phthisic* 
therapists,  eonipett-nt  tn  give  authnritative  opinion,  who  are  eoiivineefl 
that  tnherenJin.  as  generally  administererl  in  minntefloses,  aetsrnore  hy 
snggestion  than  l>y  speriJie  aetiitn  an  the  tyhercnlous  process  in  the 
lung.  We  shall  revert  to  this  subject  while  speaking  of  specilie  treat- 
ment. But  meanwhile  we  want  to  point  out  the  powers  of  suggestion 
in  specific  treatment  as  shown  in  a  drastic  manner  by  Albert  Mathieu 
and  l>obrovidJ  \vh*>  announced  to  tlie  tuberculous  patients  at  the 
And  ml  Hospital  in  Paris  that  a  new  discovery  had  been  uuide,  a 
new  sermu  had  arrived  for  the  eure  of  tuberculosis,  and  that  sliortly 
a  suflieient  quantity  <jf  the  remedy  would  be  available  for  those  in  need 
of  it.  The  patients  harl  to  wait  for  some  time,  and  when  the  serum 
arri%ed  they  all  rejoiceNl.  'Y\w  new  remeily  etaisisted  simply  of  |>hysit)- 
logieal  salt  solution,  but  was  given  the  pompous  [uinie  Aftiijtfitfmttse, 
Certain  j)atients  were  toltl  that  they  were  fit  subjects  fiir  antiphymose, 
w^hile  ethers  were  denied  the  treatment  on  the  plea  that  it  would  not 
do  them  any  good.  The  selected  i>aticnfs  were  p!ae<'d  under  lareful 
observation  and  their  histories  were  again  recordetl  miTUitely,  s<i  tluit 
all  felt  that  they  had  l)i*en  seriously  given  the  first  opportunity  to 
benefit  by  a  great  tliscovery.  No  change  was  made  in  the*  surroundings 
of  the  patients  ami  tiie  diet,  but  all  Dther  mcflication  was  discontinned. 

The  patients  were  greafly  impressed  by  the  new  remedy  am!  the 
favorable  results  exceeded  alJ  exi>eetations.  Within  a  couple  of  tiays 
there  was  noted  an  improvement  in  the  appetite;  those  who  had  fever 
^>eff>re  showed  a  normal  temperature,  and  the  cough,  expect  ora- 
tion ami  nightsweats  were  anieliorater!;  those  who  liad  hemorrhages 
ceased  blecfling,  and  vwn  tlie  i>hysical  findings  in  the  (*hest  shown!  dis- 
tiiu-t  signs  tjf  amelioration  i>f  the  process.  The  gain  in  weight  was 
remarkable,  ranging  from  lot  Ml  gms.  to  2  and  3  kilos.  As  soon  as  the 
iujecti<ms  were  discontinued  all  the  old  symjitoms  reappeared. 

From  personul  cxperieiKe-  with  tbc  culture  of  turtle  l>acilii  injected 
by  I>r,  l\  F.  Friedmarm  into  patients  under  my  eare  at  the  Monte- 
Jiore  IIos[)ital  in  New  York  Tity,  1  can  say  that  its  ett'ects  were  practi- 
cally the  same  as  those  of  Mathieirs  antiphymose.  The  heightened 
susceptibility  to  suggestion  of  the  average  eonstnnptive  was  here 
vividly  illustrated.  So  one  will  deny  that  the  vast  majcjrity  of  peu|>le, 
healthy  ami  siek,  are  amenable  to  suggestion  in  various  ways,  but  it 
must  be  acknowledged  that  a  group  of  patients  suffering  from  acute 
or  subacute  gout  or  rheumatism,  heart  disease  in  a  state  of  decom- 
pensation, of  nephritis  complicated  by  «lys[>nea  and  dropsy,  of  ulcer 
(jf  the  stomach,  of  cancer,  or  of  any  other  t*rganic  pathological  entity, 
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would  not  be  inHuenr*ed  to  the  same  extent  by  suggestion  as  were  the 
consumptives  just  mentioned. 

It  appears  that  eonsuiiiptives  iii  all  stages  of  the  disease  are  sus- 
ecptible  to  psyeluitherai>\ .  1  have  re|x»Htedly  observed  marke<J 
improvertieut  in  the  sulkjeetive  symptoms  ot  patients  who  were  tohl 
by  their  physicians  that  nothing  ft*uld  be  done  for  them  because  they 
are  doomecl,  while  tlie  new  physician,  who  was  promptly  cafled  because 
of  the  extreme  prostration  of  the  patients^  assured  the  unfi>rtunate 
suil'eriTs  that  there  was  no  ilani^^er  at  all,  and  that  only  careful  trejit- 
ment  was  necessary  to  rehabilitate  tlie  lost  health  and  strength »  and 
afterward  a  short  \isit  to  the  country  would  enhance  the  chances  for 
ultimate  recovery.  1  have  seen  improvement  in  a  patient  after  tliree 
punctLires  were  made  in  her  chest  with  a  view  of  inducing  an  artificial 
pneumothorax,  but  no  nitrogen  was  introduced  into  the  pleura  because 
of  adhesions,  ^'et  the  tenijierature,  which  had  been  qnite  above  nor- 
mal for  weeks,  prt»niptly  dropfjed  to  m^rnial  and  the  patient  felt  well* 
That  tuberculous  patients,  as  a  rule,  improve  during  the  first  few 
weeks  or  months  in  a  new  resi>rt  or  institution  is  a  well-known  fact;  and 
tliat  it  is  nsualiy  not  the  supcric>r  climatic  conditions  or  the  different 
niethiHl  of  treatment  that  is  eRicacitnis  in  this  respect  is  proved  by^ 
their  relapse  into  their  f(»rmer  condition,  or  by  the  ai^gravation  of  thei 
disease,  after  the  novelty  of  the  new  surrfumdiiigs  begins  to  wear  off. 
This  is  the  main  reasc ui  why  climates  "'  wear  out/* 

Psychotherapy  in  Tuberculosis,— This  heightened  susceptibility  of 
the  tubercyliRis  patients  to  suggestion  is  of  innnense  value  and  a.s^ist-j 
ance  to  the  physician  wht)  is  the  h>rtuuatc  possessor  of  a  ]>ersi»tialit) 
which  stands  him  in  good  ste-ad  when  handling  difficult  and  intract- 
able cases*     But  it  is  a  ^touble-edged  sword,     !t  also  interferes  in  u 
large  measure  with  the  pro|)er  appreciation  of  the  value  of  any  thera- 
peutic procedure,  because  the  patients  are  apt  to  be  impressed  with 
any  new  remedy,  especially  if  it  has  bt*en  putFed  up  by  an  enthusiastic] 
jihysician,  anil   [fn>m|»tly   improve.     But    the   impn»vement  is  only! 
short-lived,  and  within  a  short  time  all  the  old  symptoms  return,  as* 
we  have  shown. 

This  psychic  trait  of  the  tuWrculous  is,  however,  i>f  immense  value 
in  assisting  physicians  in  their  efforts  to  alleviate  the  more  painful 
features  of  the  disease,  provided  they  know  how  to  take  at] vantage 
of  it.     Initeed,  the  success  of  many  physicians  in  hamlling  tubtTculous 
patients  depends  cm  this  point,  and  it  is  a  fact  that  therapeutic  nihilists] 
fail,  as  a  rule,  to  give  relief  to  this  class  of  patients.     ITie  detailed,} 
often  written,  instructitms  given  by  physicians  to  their  patients  in^ 
sanati»riums.  the  minute  doses  of  tul>ereulin  administered,  the  vigilant 
antici[)ation  of  reactions,  and  the  careful  inquiry  as  to  the  effe<;t  on 
the  constitutional  symptoms,  have  all  the  elements  of  suggestive  thera- 
I>eutics.      Witlionf  these  details,  institutirmal  treatmcTit  of  tuliercu-J 
losis,  especially  in  private  aiul  costly  sanaturiums,  would  \yc  a  failure. 

For  these  reasons  medicinal  treatment  of  tuberculosis  has  a  place 
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in  the  therapeutics  of  tuberculosis.  The  materia  medica  is  of 
assistance  not  only  in  alleviating  certain  annoying  symptoms,  as  we 
will  show  later  on,  but  rational  medication  also  imbues  the  patient 
with  the  idea  that  something  is  being  done  for  him  during  his  long  and 
trying  disease.  Medicinal  preparations  are  palliative,  to  be  sure, 
but  they  often  carry  the  patient  over  an  acute  crisis  with  more  or 
less  comfort  which  could  not  be  obtained  otherwise,  and  they  stimulate 
a  hopeful  outlook  for  an  ultimate  recovery. 

The  Indications  for  Treatment.— In  the  absence  of  specific  remedies 
the  therapeutic  aims  are  to  increase  the  natural  forces  of  resistance  of 
the  tissues  by  constitutional  treatment  and  by  direct  local  treatment 
of  the  aflFected  lung.  The  first  indication  is  met  by  certain  general 
therapeutic  measures,  the  second  by  the  induction  of  an  artificial 
pneumothorax.  In  this  book  the  treatment  of  phthisis  is  discussed 
with  a  view  of  methodically  presenting  the  subject  in  the  following 
order: 

1.  Prophylactic  treatment. 

2.  General  management  of  the  case. 

3.  Dietetic  management  of  the  case. 

4.  Institutional  treatment. 

5.  Climatic  treatment. 

6.  Medicinal  treatment. 

7.  Specific  treatment. 

8.  Symptomatic  treatment. 

9.  Local  treatment. 

10.  Treatment  of  the  various  forms  of  tuberculosis. 
.11.  Treatment  of  the  complications. 
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The  recent  discoveries  in  the  field  of  phthisiogeiiesis  have  shown] 

that  tlie  pniphytaxis  of  tohcrnilosis  is  inurli  inon^  rtmj|>lt'x  than  the 
simple  fiirnmln'  «»r  prf»|^raiiis  »*f  antitulitTniiosis  societies  would  intli-^ 
eate.  A  coiisiderahle  part  of  tlie  sure  |)reventives  ^iven  in  popuhir 
and  tet^hnical  literature  have  Ir^cm  sliowii  to  be  inefficacious  or  supcT- 
Hucjus  by  the  newer  teaching's  of  the  bacteriology,  immunology,  demog- 
raphy, and  the  clinical  phenomena  of  this  tiisease. 

MfHlern  prophyhictic  measures  shotiKI  differ  in  accxmiancc  with 
what  we  aim  at  attain  in  f?.  If  *Jiir  aim  is  to  prevent  infect  ion  with 
tubercle  bacilli,  we  nmst  take  different  measures  from  those  whit^li  arc 
indicated  when  we  aim  at  prevent ini,'  phikimji,  tlie  disease  caused  l>y 
these  micnnVrKanisnis*  In  our  attempts  at  j>revcntin^  tuberculosis  in 
children  we  must  resort  to  other  prophylactic  mcthoils  than  when 
W'e  aim  at  preventing  tuberculous  disea.se  in  adults.  In  fact,  measures 
which  are  likely  to  jjrove  effective  in  infants  are  not  indicated  in  older 
children,  while  in  adults  most  of  the  measures  whirh  have  fyeen  found 
clfertivc  in  parly  life  arc  futile,  extravagant,  and  even  harmful. 

Prevention  o!  Infection*  —  We  have  svcu  that  the  child  is  born  free 
from  tuberenlosis,  even  if  its  parents  are  tuberculous  at  the  time  of 
concepti*>n  or  birth.  We  have  also  seen  that  durinij  the  first  year.of 
life  souie  Ijcromc  iufcfted  and  that  the  proportion  showiu^  si^is  of 
liarboring  tubercle  l)aeilli  in  their  btjdics  keeps  on  ^^adually  increasiii>; 
with  advancing  years  so  that  at  ten  years  the  vast  majority  are  iufeck*ib 
and  that  at  the  age  of  fourteen  over  9()  per  cent  react  to  tul)erculin  — 
an  unmistakable  sign  of  having  \wvn  ijifected  with  tubercle  bacilli. 

We  have  also  shown  that  during  the  first  year  t»f  Mfe  infet-tion,  if  it 
does  occur,  is  likely  to  result  in  an  acute  or  suliacute  disease  whicli 
proves  fatal  in  nearly  all  ciises*  On  the  t*ther  baud,  after  pas^sing  the 
age  of  infancy  infect if)U  becomes  less  dangerous,  only  rarely  causing 
death,  tlimjgh  it  is  liable,  when  bmilizing  itself  in  glaitds,  bones,  ami 
joints,  to  cause  prolonged  sickness  and  rnd  in  flisfigurement,  if  tlie 
patient  survives. 

Our  main  aim  is  therefore  clear.  The  infant  undtT  two  years  of  age 
must  l>e  protected  against  tulK*reulous  infeftion  at  all  c*osts*  In 
families  in  which  thrre  is  no  tuberculous  member  this  is  a  simple 
matter.  Impressing  the  parents  that  infants  aft] i lire  tuberculosis 
very  reatlily,  as  easily  as  measles,  scarlet  fever*  iniluenxa,  etc.,  and 
that  a  single  exposure  is  liable  to  result  in  infection,  they  ran,  with 
reasonable  and  ordinary  care,  shelter  their  young  offspring  against 
the  tubercle  bacilli.     Kspecially  is  this  an  easy  matter  witJi  mothers 
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wilt*  siirklo  their  babies,  and  \\i\  not  jtjive  tiu^rn  any  rows'  milk»  so  that 
bovine  iiifeetiini  is  entirely  exeluilecL 

An  infant  is  naturally  not  apt  to  eoine  in  eontaet  with  ntran^ers 
unless  those  who  <"are  l\fv  it  Ijrini:  it  in  their  ]>roxiinity,  Healizini^  that 
there  are  so  many  [jersuns  with  u\\vn  tnljercnlfjsis  who  are  e4aisiiiere(l 
quite  liealthy,  or  wluf  e< insider  themselves  healthy,  *'earriers''  in  the 
full  sense  of  the  wimX,  it  is  obvious  that  in  order  to  positiveh^  avoid 
infeetion  at  tliat  age,  infants  must  not  be  l>rought  in  eontaet  with  any 
line  exct'pting  the  immediate  family'  who  are  known  to  be  free  from  the 
disease. 

But  it  must  be  remembererl  that  the  immediate  family  int^hide^  the 
grandparents,  and  they  are  often  siifTerin^^  from  hitent  tuberculosis. 
The  impression  is  piinin^  ^nnmd  of  late  that  a  large  proportion  of 
the  ehronie  broneliitis,  pulmonary  emphysema,  asthma,  ete.,  in  aged 
p€Tst)ns,  is  of  a  tuberenlous  eharneter,  as  was  already  shown  in  the 
ehapter  on  Phthisis  in  the  Aged.  The  writer  in  attempting  to  trace 
the  souree  of  infeetion  has  often  fcannl  that  it  was  the  coughing  or 
exi>ecti>rating  grandfather  or  grandmother  who  was  resp*msil)le  fi>r 
the  fbsease  in  an  infant. 

(ireat  care  is  to  be  exercised  in  sekn  ting  domestic  servants  for  homes 
with  infants.  Especial  care  is  to  be  taken  with  the  nurse  for  an  infant. 
She  shindd  be  carefully  examined  \y\  a  pliysiciau.  and  reexamined  if 
she  acfpiires  a  "cold"  that  lasts  nH>re  than  a  week. 

These  simple  measures  suffice  in  homes  in  which  there  are  no  tuber- 
culous irdnabitants.  Xo  infant  sliould  be  allowed  to  remain  in  a  home 
in  which  a  phthisical  perstni  resides.  Even  if  the  patient  is  one  of  the 
most  scrupuious,  and  takes  ext'client  care  of  his  sputum,  he  should  not 
live  in  the  same  home  in  which  an  infant  is  raised.  This  is  a  point 
which,  in  our  efforts  to  prevent  the  dissemination  of  the  disease,  is 
often  overlookeib  Following  up  phthisical  patients,  the  authorities 
usually  state  that  a  careful  consumptive  is  harmless,  so  long  as  he 
takes  care  of  his  expectoration,  and  permit  tuberculous  persons  to 
live  in  the  same  home  with  infants.  But  as  a  matter  of  fact  the  harui- 
lessness  of  consumptives  extends  oitly  to  adults,  and  not  l>eeause  they 
are  taking  extreme  (*are  of  their  expectoration »  but  for  other  reasons 
which  will  be  given  later  on  in  this  chapter.  As  regards  infants,  no 
care,  however  ctniscientiousiy  exercised,  can  surely  prevent  infection. 
And  infectitni  in  infants  is  likely  to  prove  deadly. 

The  indications  are  therefore  clear.  Either  the  phthisical  person 
or  the  infant  is  to  be  removed.  Xo  compromise  can  be  allowe*!  in 
such  cases. 

Xo  tul>erc!ilous  mother  is  ti>  be  allowed  to  rear  her  yonng  children, 
especially  during  infancy.  It  has  been  fount!  that  very  few  infants 
survive  when  suckled  by  a  mother  sutfering  from  phthisis.  The 
extensive  statistics  of  WeinlnTg/  embracing  o(K)0  families  with  IS,tKK) 
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rbiMrt'Ti,  have  i^Iiown  that  the  iitnirer  the  birth  nf  the  ehililren  to  tliel 
tiiiie  *>f  <leath  nf  tlieir  tubertulmis  parents,  the  higher  the  mortality' 
amoij^  them,     lliree-fnurthN  of  the  eliililren   b<»rii  durini;  the  likst 
year  of  hfe  of  tiihereulfms  mothers  siireuml);  and  ^M)  per  eent  of  the^ 
ehildreii  lK>rn  during  the  last  m<mth  of  hfe  of  tiiiHTruloiis  motliers  die. 
The  investigations  *if  the  present  writer'  anitjog  ehiMren  of  tulHTetilnus  j 
parentage  in  New  York  City  have  shown  practieally  the  same  conditioB 
to  prevail.     In  addition  to  the  excessive  mortality  in  general,  10  peff 
eent  of  the  (leaths  among  children  under  six  years  of  age  were  due  tc 
tubereulous   meningitis,   as   against    imly    L27    [>er  tent   among  thej 
general  population  of  New  York  City, 

The  proi>hylactic  value  of  separation  of  the  infant  from  its  tul>er-' 
culous  parents  is  well  exemplified  by  ex-perienees  with  tnbereulous 
animals.     Ilarlow  Brf»oks'  shows  that  in  eat  tie  the  question  of  whether. 
or   not   the   offspring   becomes    tnbercnlous   depends   entirely    U[hiii.{ 
exposure  after  birth*     It  has  l>een  ciaichisively  shown  that  the  ealveaj 
are  very  rarely,  if  ever,  infecteil  before  birth*  but  that  the  slightest 
earclessnt^s  in  exposure  of  the  newborn  calves  to  infections  leads  to 
certain  disaster.     It  has  been  found  that  tuber  culous  aninnils  may  \^. 
utilized  for  liree^ling  purposes  and  that  they  may  be  erosstni  and  inbred 
with  entire  disregartl  of  tlie  factor  of  tuberculosis  ant!  purely  for  the 
purpose  of  improving  or  maintfuning  the  type,  provided  the  calves  ttre_ 
^eparatetl  from  the  parents  immctliatel%'  after  Inrth. 

Similar  measures  have  to  be  taken  in  eases  of  newborn  infants  ofl 
tuberculous  parentage.  If  the  mother  is  tulitTculous  the  infant  is 
to  be  removeil  innnediatety  after  delivery,  and  should  not  lye  allowed 
in  her  proximity  during  the  first  two  years  of  life.  If  the  father  is 
phtliisicab  he  should  be  remove*!  from  tite  home  so  long  as  there 
are  infants  under  two  years  t>f  age.  In  some  cases  the  alternative  of 
removing  the  infant  may  be  more  feasible.  Bernheim  induced 
three  tuberculous  mothers  who  had  twins  to  separate  with  one  child 
each,  while  retaining  the  others  in  their  homes,  though  healthy  wet- 
nurses  were  employed  to  suckle  the  babies.  The  three  isolated  children 
remained  healthy,  while  the  three  which  were  raised  at  home  sue- 
eumbed  to  tuberculosis.  Armand-Dellile  studied  a  series  of  787 
children  born  or  living  in  175  families  one  or  uiore  members  of  w^hieh 
were  tuberculous.  Of  these  children  '^2'A  were  placrd  in  the  c*ountr\' 
ami  all  ili*!  well;  lilMi  were  not  renK»vetl  from  their  tuberculous  environ- 
ment, and  of  the.se  32S  developer!  tuIit*reulosis.  Figures  like  these 
show  how  imperative  it  is  to  separate  infants  from  their  tulxTculous 
partnits  more  drastically  than  any  other  evidence. 

Available  eviilence  tentis  to  show  that  the  infant  is  not  infecteil 
through  ingestion  of  the  milk  from  its  tulxTcuions  mother,  but  through 
the  bacilli  she  eliminates  while  speaking  or  etmghing.  Human  milk 
is  only  rarely  found  to  contain  tubercle  bacilli,  so  long  as  there  i^  no 

*  ArcluvL'9  of  Pt-iiialrics.  19 H.  31,  lKi»  197. 

*  Am.  Jour.  Med,  ScL,  19  U,  148,  718. 
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tuberculous  disease  of  the  breasts.  Stanley  L.  Wang'  and  Frederick 
Coonley  examined  the  breast  milk  of  28  tuberculous  women;  specimens 
from  15  cases  were  injected  intraperitoneally  into  guinea-pigs.  In 
all  cases  the  results  were  negative,  no  tuberculous  changes  being 
found  in  the  animals  at  the  autopsy;  45()  microscopic  examinations  of 
specimens  of  milk  were  taken  bi-weekly  from  the  whole  series  of  28 
cases.  These  were  all  negative,  excepting  1,  which  was  positive  once, 
and  1  other  specimen  from  the  same  case,  which  was  suspicious  once. 
A.  B .  Marfan*  reports  similar  experiences.  He  says  that  tubercle  bacilli 
have  only  exceptionally  been  found  in  human  milk.  A  few  experiments 
have  produced  tuberculosis  in  animals  after  injecting  them  with  milk 
taken  from  the  breasts  of  tuberculous  women.  There  are  but  two 
authentic  reports  of  infants  being  infected  by  the  milk  of  their  mothers. 
These  were  the  cases  of  Demme  and  Roger  and  Garnier. 

It  is  noteworthy  that  improvement  in  the  sanitary  and  hygienic 
conditions,  which  are  so  effective  in  preventing  phthisis  in  the  adult, 
as  will  be  shown  later  on,  are  not  of  any  value  in  the  case  of  infants. 
As  has  been  pointed  out  by  Romer,  it  was  found  that  scrupulous  atten- 
tion to  hygiene  and  sanitation  of  the  stable,  such  as  proper  construc- 
tion, ventilation,  cleanliness,  etc.,  hardly  has  any  influence  on  the 
prevalence  of  tuberculosis  in  cattle,  and  that  only  strict  isolation  of 
the  sick  from  the  healthy  animals  is  effective.  Primary  infection  in 
infants  appears  to  follow  the  same  law :  Exposure  of  an  infant,  even 
in  an  ideal  home,  may  result  in  fatal  tuberculosis,  while  life  under 
adverse  conditions  will  not  produce  tuberculous  disease,  unless  there 
is  a  source  of  infection,  which  is  usually  the  human  consumptive  and 
rarely  milk  derived  from  tuberculous  cows.  In  the  development  of 
phthisis  in  adults  hygienic  and  sanitary  conditions  play,  however,  a 
very  important  role. 

The  prevention  of  bovine  tuberculosis  is  not  to  be  neglected.  When 
an  infant  must  be  hand  fed,  the  milk  should  be  carefully  selected.  In 
large  cities  the  only  drawback  is  the  cost.  Certified  milk  is  every- 
where available,  but  it  is  rather  expensive  and  prohibitive  fpr  the  vast 
majority  of  the  population.  For  this  reason  all  milk  that  is  not  derived 
from  a  source  known  to  be  safe  is  to  be  pasteurized  or,  better  yet, 
sterilized.  Pasteurization  does  not  always  destroy  all  tubercle  bacilli, 
as  was  shown  by  Hess.  On  the  other  hand,  an  investigation  by  E.  C. 
Fleischner  and  K.  F.  Meyer,'  in  San  Francisco,  showed  that  in  certified 
milk  bovine  tubercle  bacilli  were  not  present  in  sufficient  number  to 
infect  guinea-pigs.  Certified  milk  is  thus  the  safest  for  infants.  How- 
ever, the  main  problem  is  the  human  bacillus,  as  was  already  shown. 

These  simple  measures  are  to  be  taken  with  a  view  of  successfully 
preventing  primary  infection  of  infants  under  three  years  of  age. 
They  can  be  easily  carried  out  by  any  family  that  has  some  degree 

1  Jour.  Am.  Med.  Assn.,  1917,  69,  531. 

*  Le  iiourisson,  1916,  4,  34. 

3  Am.  Jour.  Dis.  Children,  1917,  14,  157. 
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of  prciociinir  indepeiulenriv.  In  families  wluVh  are  to  some  extent  1mm- 
IMT(*(I  iHriuist*  of  i't'onnniit"  stn^ss,  tlie  State  is  to  inttTfere.  Health 
lioiirfis,  wliirh  are  busy  |mjt*'(  tiii^^  a<lults  apunst  hifrvthm  to  which 
they  are  hardly  snstrfjtilile,  ruithl  iKTforni  really  nseful  serviei'  if  tliey 
cuneentrHted  nirire  aiirl  more  alon^'  tliese  lines.  The  nic*rtjdity  during 
the  tender  a^e  of  infaniy,  wlirHi  has  hardly  been  inihieneeil  by  the 
eam]>ai^n  apiinst  tuljereulosis,  wtiuld  be  redueeJ  to  a  minimum. 
Moreover »  niassi\e  infeetitjiu  whieh  is  apparently  responsible  for 
phthisis  in  adults  who  have  survived  it  during  infancy,  may  thus 
he  largely  prevented. 

Prophylaxis  in  Children  Over  Three  Years  of  Age*  \\hen  tlie  child 
begins  to  walk  anamd  and  eonies  in  eimtaet  with  many  i»eople.  pre- 
vention of  infection  is  not  simple,  llie  parents,  es[H*eially  those  who 
cannot  afford  a  maid  for  each  child  and  they  c^onstitntc  the  bulk  of  the 
population — lose  control  ryver  their  children,  unless  they  arc  pref)ared 
Xu  keep  them  altogether  from  contact  with  strangers,  anJ  this  is  not 
feasible  for  obvious  reasons.  Later  when  they  go  to  schm»h  they  are 
IjouncI  to  come  in  contact  with  other  children  and  adults,  and  it  is 
altogether  impossible  to  prevent  their  mcetiTig  tuhercnlons  indiviihials, 
no  matter  what  the  economic  condition  of  the  parents.  It  is  thus  clear 
that  it  is  quite  if  not  altogether  impossible  to  [>revent  tuberculaiis 
infection  among  children  over  four  or  five  \  ears  of  age. 

But,  as  was  shcmn  in  Chapter  XXIW  infectiim  in  clnldren  over  four 
years  of  age  is  usually  relatively  harmless,  hjther  nr>  disease  at  all 
occurs  or  rarely  tracluMihronchial  adeno|jathy  results,  whi(4i  is  serious 
only  in  exceedingly  rare  instances. 

Available  evidem  c  tends  to  show  that  in  infants  infettion  is  usually 
accomplished  within  the  family — tuberculosis  is  exceedingly  rare  in 
infants  win*  live  in  homes  in  which  there  is  no  phthisical  merulHT. 
Wlien  this  is  the  case*  we  may  trace  the  infection  to  someojie  living 
in  the  house  as  a  lodger,  or  to  some  relative  or  friend  who  visits  the* 
home  and  comes  in  intimate  contact  with  the  infant,  thus  causing 
massive  infectiim,  "  It  is  said  that  after  two  infant  cliihiren  <»f  a  royal 
liousc  had  died  of  miliary  tuiicrculosis  it  was  discovered  that  tlicir  <ild 
nurse  had  a  tuherculoLs  infection  of  the  maxillary  sinus  with  a  tisfulous 
opening  into  the  mouth  through  which  mucus  linhm  with  tuben4e 
bacilli  frcqiicntK  passed.**  (IhishneILM  With  children  of  play  and 
S4"hiiol  age,  the  oi>[nn*tnnities  for  intimate  contact  with  a<lnlt  st rangt*rs 
are  scarce;  they  are  not  taken  in  the  arms,  not  kisst^l  indiscriminately, 
etc.,  and  even  when  int'ection  takes  place,  it  is  inym  another  child,  a 
playmate,  etc.,  is  slight,  and  not  so  massive  as  it  is  likely  to  l)e  in  infants* 
whej  are  infected  from  adults. 

There  is  abundant  clinical  evidence  of  the  relative  harmlessness  of 
infection  of  children  over  four  years  of  age.  (htc  has  but  to  consult 
the  mortality  returns  in  any  country  to  convince  himself  that  (>etween 
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three  and  fifteen  years  of  a^jc  the  mortality  rates  from  tu!iereuh>sis 
are  ecirn]>aratively  Uiw,  iles[)ite  the  fact  that  tner  IH)  per  eent  (if  the 
tii!>ereulcius  infeetinn  of  huiuaiHty  takes  plaee  during  this  peritKl  of 
life.  Cninfiaring  tlie  results  of  iiife<*tiiHi  dririiig  tlie  first  two  \ears  of 
life,  aiitl  those  taking  plaee  between  lour  ajitl  fifteen  years  of  age,  the 
contrast  i^  striking  aud  eoriviiteing  (see  p.  4o:ij.  Neither  acute  tulicr- 
eulosis  nor  chronic  phthisis  of  tlie  adult  is  eounnon  in  cliildren  ut 
aeh()t>l  age.  TIuis.  among  S*2rntHM)  etiildren  exauiine/d  Ijy  the  medico  1 
school  inspectors  in  New  York  (1ty  during  the  school  year  Sc[)tcud)er, 
UM4  to  June»  1915,  only  (i.H  were  fonnd  toherenlousJ  When  wc  l>ear 
in  mind  that  each  was  examined  by  physicians  and  nurses  ont^  iti  hix 
weeks  on  the  average^  and  thnt  a  eifmplete  physical  examination  was 
ma<le  of  all  chiklren  three  times  during  the  course  of  the  elementary 
school  yctir,  and  that  a  C4aigh  niiteti  by  the  teacher  was  sufficient  to 
refer  the  child  for  examination,  it  is  obvious  that  not  iiiaiiy  suifering 
from  tul>ereul(»sis  were  overlooked. 

Tnder  the  circum,stanf*es,  we  may  conclude  that  no  matter  wluit 
the  cause  is,  infection  *>f  chihircn  during  school  age  is  e*iniparativeiy 
harmless,  aud  that,  inasmuch  as  cx[)erien(*c  has  taught  that  everybmly 
is  hfanid  to  be  infected  with  tubercle  bacilli,  the  best  that  can  ha[)jM*n 
is  that  infection  should  occur  at  the  age  period  of  four  to  fourteen 
years.  The  primary  mild  infection  at  tluit  age,  as  we  have  shown 
ab4»ve,  practically  vaccinates  hunianity  against  more  severe  iufeetions* 
in  later  years.  Otherwise,  all  adults  w<iuh!  be  as  susceptible  to  tuher- 
culous  disease  as  are  guinea-pigs  or  the  indigenous  races  of  Central 
Africa. 

Our  efforts  are  therefore  to  be  directed,  next  to  the  prevention  of 
contact  of  infants  with  tulHTcidcaLs  persons,  at  the  prevention  of 
massive  infect itm  of  children.  This  can  be  done  A'ithin  certain  limits 
by  preventing  children  from  associating  with  imiivirhials  suffering 
from  o[jen  tuberculosis.  The  danger  lurks  mostly  in  a<lults,  !)ecause 
children  exijeetfvratiiig  tubercle  (jacilti  are  exceedingly  rare. 

PreTention  of  Remfectioii.  —  It  thus  appears  that  the  bacilli  infecting 
children  remain  dormant  within  the  body  and  cause  no  disease  so 
long  as  there  arc  no  pre<lisp(>sing  or  exciting  causes.  We  know  that 
under  (XTtain  eircnrnstanees  these  dormant  luicilli  activate  and  cause 
disease  l>y  metastatic  anto-infection.  This  is  mainly  seen  in  discs  in 
which,  owing  to  defective  luitrition,  or  some  intereurrent  disease, 
notafjly  measles,  w^hooping-eough,  typhoid,  etc.,  the  resistance  is 
reduced,  and  an  exacerbation  of  the  tuberculous  process  takes  place. 
Moreover,  it  ajujcars  that  the  younger  the  chihl,  the  intjre  is  the  auergy 
thus  iuiluceet  likely  to  be  folhtwed  hy  active  tuliereulous  disease.  The 
indications  are  therefi>re  clear — young  children  and  infants  are  to  be 
sheltered  against  the  endemic  diseases.  Special  care  is  to  be  exercised 
in  this  direction  with  children  of  tubercidons  parentage,  who  have  in 
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all  probability  suflFered  from  massive  infection.  This  class  of  infants 
is  to  be  scrupulously  shielded  against  measles,  whooping-cough,  scarlet 
fever,  diphtheria,  etc.  If  these  diseases  are  bound  to  attack  them,  it 
is  best  that  it  should  occur  after  thev  have  passed  the  fourth  vear 
of  life. 

During  convalescence  after  any  of  these  endemic  diseases,  the  child 
is  to  be  given  special  care  with  a  view  of  prevention  of  metastatic 
auto-infection  while  the  body  is  in  a  state  of  anergy;  in  other  ^ords, 
susceptible  to  tuberculous  infection.  This  may  be  accomplished  by 
either  taking  the  child  to  the  country,  preferably  the  seashore,  for  a 
few  weeks  or  months,  till  it  has  completely  recuperated;  or,  when  it 
must  be  kept  at  home,  it  should  be  given  proper  nourishment,  and  kept 
outdoors  the  greater  part  of  the  day,  and  it  should  sleep  in  a  room  with 
open  windows. 

Artificial  LnmunizatioiL— We  have  emphasized  that  tuberculous 
infection  confers  a  certain  degree  of  immunity  against  reinfection  with 
the  same  virus  (see  Chapter  V).  It  is  this  immunity  of  the  tuberculous 
to  tuberculosis  that  has  suggested  attempts  to  procure  artificial  im- 
munity by  vaccination  with  living  tubercle  bacilli.  The  most  impor- 
tant work  along  these  lines  was  done  by  Behring,  who  vaccinated  cattle 
with  human  bacilli  to  which  they  have  shown  a  certain  degree  of 
resistance.  Romer  did  the  same  with  sheep,  and  more  recently  F.  F. 
Friedmann  announced  that  he  has  succeeded  in  immunizing  children 
against  tuberculous  disease  by  inoculating  them  with  an  emulsion  of 
living  turtle  bacilli. 

So  far  the  results  of  animal  experimentation  along  these  lines  have 
not  been  encouraging.  It  appears  from  Behring's  and  Romer 's 
prophylactic  inoculations  that  immunity  was  not  attained  in  all  cases, 
and  in  the  few  that  it  was,  the  resistance  to  infection  was  rather  short- 
lived, lasting  but  a  few  months.  Friedmann's  claim  that  tuberculous 
disease  is  prevented  by  his  turtle  bacilli  vaccine  has  been  found  un- 
founded .  It  is  clear  that  the  vaccinated  children  will  have  to  be  watched 
for  at  least  thirty  years  before  agreeing  that  they  are  immune  to 
pulmonary  tuberculosis.  During  childhood  this  disease  is  quite  rare 
(see  p.  453). 

More  recently,  (^almette  and  Guerin'  reported  remarkable  results 
attained  by  prophylactic  inoculation  of  cattle  with  attenuated  bovine 
bacilli.  The  fatty  capsule  which  envelops  the  tubercle  bacillus  has 
been  found  to  consist  of  an  alcohol  which  is  not  unlike  cholesterol.  Bile 
salts  are  capable  of  dissolving,  or  at  least  holding  in  colloidal  suspension, 
certain  lipoids  as  cholesterol.  Inasmuch  as  the  difficulty  encountered 
in  attempts  at  destroying  tul)ercle  bacilli  is  due  to  their  fatty  capsules, 
bile  is  thought  to  be  capable  of  rendering  this  capsule  vulnerable. 
On  this  principle  Calmette  believes  he  attained  attenuation  of  the 
tubercle  bacilli  b>  cultivating  them  for  twelve  years,  through  seventy 

*  Annales  do  I'lnst.  Pasteur,  Paris,  192(),  34,  553;  L'infection  Bacillaire  et  la  Tubercu- 
lo8C.   Paris,    1920.  p.  577. 
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transfers  on  glycerolated  potato  treated  with  bile.  However,  the  few 
animals  (cattle)  which  C'almette  reports  as  having  been  immunized 
by  the  vaccine  of  these  attenuated  bacilli,  are  not  sufficient  encourage- 
ment to  proceeii  with  similar  vaccination  of  human  beings. 

In  general  it  may  be  stated  that  prophylactic  vaccination  has  not  as 
yet  given  encouraging  results. 

Prophylftzis  in  Adults.— Prophylaxis  in  adults  is  no  more  a  problem 
of  infection.  It  may  be  taken  for  granted  that  everyone  who  has  passed 
through  the  first  fifteen  years  of  life,  especially  in  a  city,  has  been 
infected  with  tubercle  bacilli.  The  fact  that  he  shows  no  symptoms 
and  signs  of  disease  is  no  proof  that  he  has  escaped  infection,  as  was 
already  shown.  In  adults,  the  problem  is  the  prevention  of  disease, 
of  phthisis.  I  believe  that  a  considerable  portion  of  the  inefficacy  of 
the  campaign  against  tuberculosis  is  due  to  the  lack  of  appreciation 
of  this_^istinction  between  infection  and  disease. 

This  fact  is  based  on  the  newer  investigations  in  phthisiogenesis, 
which  have  conclusively  proved  two  points: 

1.  That  chronic  phthisis  in  the  adult,  of  the  t^-pe  that  creates  most 
of  the  tuberculosis  problem,  never  occurs  immediately  after  a  primary' 
infection;  if  disease  occurs  at  all  soon  after  a  primary  infection,  it  is 
of  the  acute  types  of  tuberculosis  of  the  lungs  or  of  other  organs. 
Indeed,  when  disease  follows  immediately  after  a  primary  infection 
of  an  adult  it  is  almost  invariably  deadly,  as  is  seen  in  tuberculosis 
of  primitive  peoples  who  had  not  been  exposed  to  infection  during 
childhood. 

2.  Infection  with  tubercle  bacilli,  whether  it  causes  disease  or  not, 
renders  the  body  immune  against  further  and  renewed  exogenic  infec- 
tion with  the  same  virus.  Inasmuch  as  nearly  all  adults  have  been 
infected  with  tubercle  bacilli  during  their  childhood,  they  are  immune 
against  reinfection  with  bacilli  which  may  be  eliminated  by  tuber- 
culous persons.  The  phthisical  manifestations  in  adults  are  attributed 
to  infection  during  childhood,  just  as  the  tertiary  manifestations 
of  syphilis  are  late  results  of  the  original  infection  years  ago,  though 
the  body  is  immune  against  renewed  exogenic  infection  with  the  same 
virus. 

If  this  were  not  a  fact,  practically  all  the  workers  in  hospitals  for 
consumptives  would  succumb  to  the  disease:  all  consorts  of  tuberculous 
persons  would  acquire  the  disease.  One  has  to  consider  that  of  women 
married  to,  and  living  with,  husbands  suffering  from  active  syphilis, 
hardly  any  escape  infection.  But  we  see  thousands  of  tuberculous 
persons  living  with  consorts,  having  children  with  them,  yet  the 
unaffected  consorts  remain  in  good  health,  as  we  have  already  shown 
in  detail  (see  p.  149). 

It  is  therefore  a  vain  effort  to  follow  up  tuberculous  persons,  push 
them  from  pillar  to  post,  interfere  with  their  employment,  as  has  been 
done  in  many  cases,  with  a  view  of  preventing  infection  of  fellow- 
workmen.     If  these  individuals  cannot  infect  their  husbands  or  wives. 
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lis  the  rase  may  Uv,  Avspite  tlie  intimate  rontju't,  they  are  surely  not 
a  lueiiacr  f«i  tlieir  fellf»w-\vorkiiien. 

"litis  fiiet  h  now  l>egirniin>j  to  he  reni^nized  by  tli(»se  \v]»o  ure  wdl- 
iiiFfvnneil  about  tlie  recent  I^^>|^^^ss  in  cnir  knowleil|^e  of  j)litbiskj)ienesi8. 
Tliere  has  been  manifest in^  itself  a  rnu'tion  a^^ainst  the  abstinl  an<! 
erne  I  phthisio|jhobia  which  lias  l)*m  rampant  for  aliotit  twenty-five 
years.  BaMwiti'  says:  "Adults  are  very  httle  eiitlangered  by  etose 
contact  with  open  tuberctJosis^  and  not  at  all  in  ordinary  a^ssociation. 
.  .  ,  It  is  time  for  a  reaction  against  the  extreme  ideas  of  infec- 
tion now  iirevailing.  There  has  lieen  too  nnich  read  into  the  pnjiular 
literature  by  health  boards  and  lectures  that  has  no  sound  basis  in 
facts  and  it  ntt^ds  to  f>e  dropper!  out  anfi  revised." 

We  have  shown  that  while  the  mortality  from  tuberculosis  has 
decreased  ilnrlng  the  past  few  generatitius,  infection  of  Innnan  Ix'ings 
lias  ^^one  on  tcj  a  de^^Tee  as  eoulrl  never  have  been  hi^dier.  1'here  are 
sapicitnis  physicians  win*  believe  tliat  it  is  fortunate  for  hnn>anity 
that  infect it»n  has  ra^t  completely  been  eonqueretl.  "  We  have  rlone  f*ur 
best  (luring'  the  last  quarter  <\^ntury  to  diminish  tulxTeulous  infection/' 
says  Hushnellr  "aral  something  has  In^cn  a('er>niplished,  Ta>  dntibt,  in 
lessening  the  size  and  frtn|Hency  of  infecting  doses.  Fortunately  as 
yet  we  have  not  succeeded  in  iliminishing  hy  one  iota  the  morluility 
of  tlie  disease.  Xot  that  such  diunnution,  and  that  to  tlie  [H)int  of 
extinction,  is  not  desiral>le.  but  we  are  not  yet  ready  for  it.  For  as 
soon  as  we  diminish  the  morbidity  the  danger  arises  that  the  oppor- 
tunities for  tuberculization  will  likewise  diminish,  and  after  a  derepitive 
lull  ea^es  of  aeutely  fatal  tnlxTeulosis  will  Ixgin  to  take  the  place  of  the 
former  more  benign  types  of  the  disease/* 

PreveEtion  of  Phthisis*  It  a|jpears  that  in  the  eager  ehase  after  the 
liac teria,  whi(*h  eiHild  ne\cr  }>e  entirely  destroyed,  we  have  forgotten 
that  oidy  a  small  portion  of  tliose  infected  develop  phthisis,  while 
the  rest  are  apparently  benefited  by  the  infection.  Some  rei'ent 
writers  have  not  hesitate*!  to  apply  the  terra  brnevalent  irifertion  to 
th(»se  win*  lune  been  fortunate  in  acquiring  tulxTcidosis  (hiring  later 
childhood  and  liave  thus  been  immunized  against  primary  infection 
after  fifteen  \ears  of  age,  when  the  disease  |)rodueed  by  a  prin*ar\' 
infection  is  apt  to  run  an  acute  and  fatal  course.  Otherwise,  we 
Would  all  suceomb  tcj  the  acnite  anr!  fatal  forms  of  tul*ereulosis. 

Phthisis  is  a  disease  occurring  in  persons  who  have  l>een  infrcted 
witli  tubercle  bacilli  many  years  l»efore  the  outljreak  of  the  dist*ai^- 
It  is  due  to  reinfection.  But  available  evidence  appears  to  (wiint  in 
the  directii^n  that  the  reinfection  «)ecurs  from  within,  that  it  is  metas*- 
tatic;  the  liacteria  which  haxe  reniaineil  ilormant  for  years  are  slowly 
or  suridenly  reawakened  into  activity,  and  they  produce  new  lesions; 
and  that  extigenous  reinfection  is  exceedingly  rare,  if  at  all  jKissihle. 

We  know  that  certain  conditions  favor  a  reduction  in  the  normal 
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resisting  powers  of  the  body  and  permit  the  proliferatioTi  of  the  dor- 
mant bacilli.  AonMip  these,  inferior  saiiitiiry.  hypenir,  ami  eeonomic 
coiuhtions  stand  nut  prei^niiheutly.  We  have  seen  that  the  rates  of 
wa^es,  the  nnniber  of  nxans  in  which  a  family  lives,  the  character 
of  the  work  pnrsned  by  an  individnah  etc.,  have  a  strori^^  inflnence  in 
the  direction  at  enliancing  or  preventing  the  evointion  of  plithisis.  For 
ttiis  reastJH,  the  philanthrofne  agencies  may  drj  more  trjward  the 
preventiim  f>f  ])hthisis  by  eorK-eiitratiiig  their  attention  on  improve- 
ments along  economie  lines  of  reform  than  by  sending  agents  to  tell 
ailults  that  it  is  dangerrais  to  remain  in  the  proximity  tjf  a  eonsmnp- 
tive,  I-rahor  unions  di>  l>etter  by  exacting  higher  wages  and  shorter 
hours  than  dri\  ing  nnfortimate  phthisical  persfais  from  their  places  of 
employment,  as  is  l)eing  done  of  late  in  New  York  City, 

PbtMsiophobia.  — Phthisis  is  undoubtedly  an  exacerbation  of  tlor- 
niant  tnbercnious  processes  in  the  hingsj  its  entire  clinical  course  is 
umlnlating,  with  perimis  of  quiescence  interrupted  by  |>criods  of 
activity.  These  acute  and  subacute  exacerbatitms  may  be  prevented 
by  careful  attention  to  the  general  health  of  any  indivi^luid  wlio  shows 
the  least  tendency  to  phthisical  tlisease.  Such  individuals  shiHd<l  not 
be  hinnnied,  refuserl  emph»yinent,  etc.  They  are  to  he  hel|)ed  along  in 
the  ibreetion  of  securing  easy  work  during  the  f|uiesccMt  ]jeri*iils,  so 
that  they  may  be  self-snp}>orting  and  self-respecting.  The  words  of 
an  intelligent  and  observing  consumptive  on  this  subject  are  to  be 
borne  in  mind  b\'  srH-ial  workers,  who  of  late  seem  to  know  more  of  the 
etiology  and  prevention  of  tubereulosis  than  those  who  have  made  a 
special  study  of  the  subject.  Says  the  American  historian,  William 
Garrot  Brown,  in  his  (\mfe.wwti^f  of  a  ('onmtmptive: 

"The  i>ulilie  depends  for  protection  frtan  such  flanger  as  our  con- 
tinued existence  inv(*lves,  not  on  its  own  exertions  but  on  mtrs.  To 
render  that  protection  we  must  burden  ourselves  with  both  expense 
and  trouble.  We  must  incessantly  take,  for  the  sake  of  the  public, 
precautions  which  are  disagreeable  and  costly;  and  meanwhile  a  great 
part  of  the  |)uhlie  is,  by  its  attitude  towani  us,  steadily  tempting  us, 
and  even  sometimes  fairly  e4)nii)elling  us,  if  we  would  live  to  diseon- 
timie  these  pret  auti^ms  and  go  on  as  if  there  were  nothing  the  niatter 
with  us.  The  folly  antl  stu(>iility  of  this  attitude  it  is  im}>r>ssible  to 
overstate.  It  is  of  itself  by  far  the  chief  cause  and  source  of  the  per- 
sistence of  this  secajrge. 

'*  Known  ami  recognized  and  decently  entreated,  we  are  not  dan- 
gerous. Shunned  and  pniscribed  and  forced  to  coiu*ealments  we  are 
dangerous.  Mctims  ourselves  of  this  same  regime  of  ignorant  and  self- 
deceiving  inhumanity,  we  are  called  on  every  hour  of  our  lives  for  a 
magnanimous  consideration  of  others.  Society  can  hardly  find  it 
surprising  or  a  grie\ancc  if  our  human  nature  should  sometimes  weaken 
under  the  strain  f*f  the  incessant  provocation  it  ent hires  fr(*m  this 
strange  working  of  human  nature  in  general.  Wh\  should  we  alone 
be  exijected  to  be  guiltless,  always  to  our  own  cost  and  sacrifice,  of 
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that  very  form  of  man's  inhumanity  to  man  from  which  we  ourselves 
are  suffering  more  than  anyljofly  else?  Yet  I  ran  honestl%  attest  that 
the  vast  uiajority  of  us  are  guiltless  of  any  merely  resentful  ufTense; 
that,  as  a  rule,  wlieti  we  fail  to  protect  the  public  it  is  only  tx^cauiie 
tlie  public  eijni|)els  us  to  tlisregnrd  itN  interest,  its  safety.  This  is  what 
I  earnestly  entreat  the  public,  for  its  own  sake,  caiulidly  to  consitler. 

'*Canfliiily  means  fully.  If  the  pul>lic  is  to  l>e  safe  from  ns,  if  the 
public  is  to  (^ontinne  to  have  our  protectitJii  from  that  apunst  which 
it  failed  to  protect  us,  then  the  public  must  make  it  possible  for  us 
to  ^et — it  must  certainly  cease  to  make  it  impossible  for  the  mass 
of  us  to  jjet  anything  except  by  subterftij^e  -  what  we  must  have  to 
Vnt\  We  are  neither  criminals  nor  mendicants.  We  do  mrt  ask  favors, 
we  merely  re\'olt  against  a  mean  and  stupid  oppression.  We  revolt 
against  ignorance  and  against  a  lie.  The  pnblic  woultl  get  rid  of  us, 
and  thereby  makes  us  inesc*apablc.  It  wouM  pretend*  an<l  woulrl  have 
us  pretend »  that  we  are  nowhere*  It  thereby  insures  that  we  shall 
be  everywhere.     It  proscribes  us  and  thereby  admits  us," 

If  ttie  average  consumptive  was  ni>t  shnnned  by  adults;  if  he  waa 
permitted  to  work  unmolested  after  he  is  cured  or  the  disease  is  arrested, 
or  quiescent,  allowing  him  to  earn  his  livelihood,  a  eousiderable  part  of 
the  cc*Hiomie  stress  eaused  by  this  disease  woidd  be  done  away  with. 
If  the  tulxTeulons  individual  is  told  that  he  is  only  a  menace  to  infants, 
less  dangerous  to  children,  and  not  at  alt  dangerous  to  adults,  he  will 
surely  take  all  precautions  against  infecting  those  who  may  be  harmed 
by  it. 

Hut  at  present  the  State,  municipal,  philanthrcjpie  and  social  agencies 
that  send  *nit  representatives  telling  th(»se  who  live  with  consumptives 
that  the  [>atieuts  must  be  shunned,  and  inci<lentally  ctmveying  the 
inforniati<Hi  that  a  careful  patient,  i,  e.,  one  who  takes  care  of  his 
sputum,  is  not  at  all  dangerous,  even  to  infants.  Some  patients  in  Xew 
Y«>rk  City  are  actually  dreading  lest  their  names  will  be  reported 
to  the  autboritics.  and  they  will  he  pestered  by  those  wellnneanin^ 
mirses,  physicians,  stxial  workers,  etc.  Instead  t»f  telling  the  patient 
that  he  is  only  a  menace  to  infants,  and  that  he  must  keep  away  from 
tlirin.  they  often  \  isit  his  place  of  employment  ancl  the  result  is  that 
the  unfortunate  patient  is  sotm  without  a  jol)  and  starving* 

The  results  of  these  methods  of  phthisiophobia  are  .seen  in  the 
fact  that  the  number  of  infants  which  succumb  to  tuberculosis  has 
not  tiecreased  even  in  (iermany  where  antituberculosis  agencies  have 
lx*en  most  active;  that  the  nnmlw^r  of  |>ersons  infecteil  with  tul»ercle 
ba^'illi  has  not  deereastMl  is  clear  when  we  consider  that  over  IJO  per  cent 
of  humanity  react  to  tut)erculin. 

1  do  rait  want  to  Ik*  understood  as  s|>eaking  unfavorably  of  all  pro- 
phylactic measures  against  tut)erculous  infection  nf  ailults.  There  are 
many,  especially  among  the  richer  classes  in  cities,  and  in  suburban 
and  rural  districts,  who  lia%'e  esc^aped  infet*ti(m  during  ehildhotxl,  and 
they  should  Imp  fjrotected.  It  is,  in  fact,  well  known  that  tuhereulosis 
when  (X'curring  in  these  classes  is  often  of  an  acute  type,  just  as  it  b 
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in  the  indigenous  races  of  Central  Africa  or  in  the  Eyquimanx.  They 
shr»uM  he  protected  af]:ainst  flie  sputum  indiscriminately  exi>ectoratefl 
by  consumptives,  and  ajjainst  droplet  infection  when  romint(  in  con- 
tact with  |:>ersons  siiHVrini^  from  active  phthisis.  But  with  the  city- 
bred  |>eople,  especially  those  who  have  survived  in  the  cf>ngestcd  parts 
iff  cities  or  the  shuns,  there  is  harHI\'  any  danger  that  adults  will  l>e 
infected  witli  tnlxTele  l>aeiili.  They  have  l)een  infected  during  chiM- 
hood;  vaccinated  and  imnumizfni  against  ailditional  infection.  But 
it  is  just  among  these  that  the  strong  efforts  are  ina<le  to  prevent 
exposure  of  adults  to  infection.  The  irony  is  that  their  infants  are 
usually  negle(*ted  by  the  social  forces  working  in  the  antituberculosis 
campaign. 

-Just  as  cattle  bree<)ers  have  found  that  the  ctaitrol  of  ttibercuiosis 
is  mainly  a  matter  of  prevention  of  infection  of  newborn  c»alves,  and 
that  adult  cattle  may  be  disregarded,  so  must  we  act  with  humans. 
To  prevent  infection,  newlmrn  infants  must  be  jmitectcd  while  ciiildreu 
over  ten  and  adults  need  no  speeial  measures,  especially  tliose  who 
have  been  raised  in  cities. 

Disposal  of  the  Sputum.  — In  our  attempts  at  preventing  infection, 
the  disposal  of  the  sputum  exjjectorated  by  phthisical  patients  is  more 
important  than  any  other  prophylactic  measure.  The  pathogenic 
bacilli  are  tlistributed  in  a  virulent  forui  only  from  one  aninud  body  to 
another.  Kxceptif>nally,  the  source  of  the  bacilli  is  a  thmicstic  animal, 
mairdy  milk  from  tuljf^rculous  cows,  but  in  the  vast  maji*rity  tif  cases 
the  source  of  infection  is  sputum  expectorated  by  phthisical  patients. 

For  this  reason  the  rig4irons  laws  prohibiting  indiscriminate  expee- 
toratioD  which  enlightened  comnuunties  have  inauguratc*4l  are  fully 
justified,  and  they  ought  to  be  nn>re  rigortaisly  enforced.  It  should  be 
made  clear  that  tubercuhisis  is  not  the  only  disease  which  is  trans- 
mitted by  expt*ctorati<m,  but  man\'  other  diseases  may  be  thus  trans- 
mitted, so  tluit  nobody  ought  to  spit  on  tlie  fliK»r  of  a  house  or  pul>lic 
place.  Furthermore,  there  are  many  tubercle  bacillus  **  carriers" 
who  do  not  suffer  from  the  ^hsease  which  they  are  liable  to  transmit, 
especia  1 1  y  t * » i  n  f a n t s  a n f I  c I ri  1  d ren .  The  fa ct  that  i  n d  i svr'i j n  i ii at e  ex] jec- 
toratiim  is  ]>rohil>ited  irrespecti\e  of  the  cjuesti*m  whether  the  offender 
is  tuberculous  or  not,  makes  it  easier  to  exact  it  from  the  phthisical 
patients,  who  do  not  like  to  be  stigmatized. 

In  the  ease  of  children,  especially  infants,  it  is  not  only  sputum  which 
is  dangerous,  Init  als<»  the  *Irt>plets  flying  out  of  the  mouth  and  nose 
during  the  acts  of  coughing,  sneTziiig,  ami  talking.  For  this  reason  a 
consumptive  should  not  associate  with  infants,  even  if  he  is  careful 
with  his  expectoration.  I>ro[ilct  infection  may  prove  disastrous  tc* 
infants.  In  the  (*asc  n{  ailnhs,  coughing  and  sneezing  arc  har4lly  dan- 
gerous. We  ha\e  already  mentiouetl  Saugman's  conclusion  that  it 
is  not  dangcrfuis  for  adults  to  be  cuughcd  at  iyy  a  tuberculous  patient 
(see  p.  149), 

Cuspidors. — The  disposal  of  the  expectoration  is  therefore  an  im[x»r- 
tant  problem,  and  it  has  been  suggested  that  the  best  means  of  render- 
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inii  it  haniiless  is  that  it  should  invariably  be  cieiK>sit<n!  in  srmie  form  of 
cuspidor. 

V]*Htr  ruspidtjrs  in  rooms*  especially  in  public  places,  are  a  nuisance; 
they  cannot  be  ti»tcratcd  in  any  derent  home  for  ))uth  sioiitury  and 
esthetic  rea.sr^ns.  They  are  unsightly,  and  just  as  iinich  of  the  sputum 
is  often  deposited  around  the  vessel  as  withirj  it.  Flics,  cnis,  and  dogs 
arc  fretjuent  visitors,  and  with  mmiths  or  le^s  covered  with  sjnitmn  may 
prtMccd  further  in  their  cpiest  for  foiHi,  and  deposit  the  bacilli  tm  food 
which  is  subset[uentfy  used  by  the  iidiabitants  of  the  house,  The 
elevated  cuspidors,  of  which  we  find  such  beautiful  illustrations  in  a 
certain  variety  of  books  on  tuiK*rculi>sis,  may  be  gmnl  for  eertaili 
instiruti<ms,  especially  those  luirboring  advanced  consmnptivc^.  but 
they  should  not  be,  and  are  not,  used  in  ht»mes  and  publi<*  buildings. 
They  are  also  an  invitation  to  spit;  they  [)rovoke  expectoration  id 
persons  who  otherwise  would  not  do  it.  This  is  the  reason  why  they 
are  hiirflly  seen  anywhere,  except  in  books  and  institutions. 

The  pocket  sf)ntum  flasks  are  objectionable  for  other  reasons.  Their 
variety  is  great,  if  we  are  to  judge  liy  the  large  number  illustrated  in 
popular  books  on  the  prevention  of  tnlierculosis.  The  ingenuity  of 
tlic  designers  or  inventors  is  noteworthy  and  could  have  beini  used 
to  In'tter  ad\'aiitage  in  other  directions.  They  are,  however,  not  usc<l 
outside  of  institutions  to  any  noti<rable  extent.  I  fancy  tliat  a  jwr- 
son  who  would  take  out  a  sputum  flask,  even  one  of  those  which 
look  like  cigar  boxes,  lunch  boxes,  etc.,  and  spit  iJitt*  it  within  tlic 
sight  of  |x*cjple  in  a  public  place,  would  ereate  a  miniature  panic 
among  sonic  wlio  have  read  pojndar  literature  on  tlie  prevention  of 
tnbennilosis. 

They  are  objectionable  for  another  reason.  No  matter  how  wide- 
necked  they  are  made,  the  patient  must  apply  his  lips  t*)  the  mouth 
of  the  (lask  if  he  wants  to  depi»sit  the  sputum  withitr  It.  The  roult 
is  that  part  of  the  sputum  sticks  to  the  lips  or  mustache  and  beani, 
and  this  must  be  removed  with  a  handkerchief.  Kven  if  all  male 
patients  would  consent  to  shave  clean  it  would  not  help.  I  have 
obser\  ed  tliat  the  lips  are  very  often  covered  with  sputum  after  the 
patient  has  expectorated  into  any  of  these  flasks. 

In  institutit)ns  they  should  be  ust*<l,  and  the  ones  made  t*f  pasteboard, 
kept  in  a  tin  frame-holder,  are  the  best.  Patients  in  the  advanced 
stages  of  the  disease  should  use  them  at  home  in  case  they  expectorate 
large  cpmntities  of  sputum. 

Hut  I  can  sec  no  reason  for  urging  them  on  patients  in  the  incipient 
stages  of  the  disease,  expectorating  but  little  sputum.  Physicians 
trying  to  imitate  legislators  who  pass  laws  which  they  know*  cannot 
be  enforced,  defeat  their  own  ends.  We  cannot  induce  a  patient  to 
carry  a  sjuitum  Hask  with  him,  no  matter  how  fine  and  deceptive  its 
construction  may  \w.  and  tt»  use  it  in  public.  I  ha\'e  also  known  some 
patients  in  the  incipient  stages  <rf  the  disease  who  left  sanatoriums 
Ix'cause  they  could  not  tolerate  their  fellow-sufferers  walking  around 
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with  sputum  cups  in  their  haiKls.  Advanced  patients  are  hardened 
in  this  r€\s(>ert,  as  a  rule. 

Patients  in  the  ineipient  <»r  quiescent  stages  of  the  disease  can 
empty  their  chests  in  the  lUMrnin;^  intr*  cuspidors  containioic  some 
cheap  disinfectaut.  It  shfudd  stjou  he  emptied  into  the  water-ctnset. 
IV^ing  them  to  burn  it  is  usually  a  vain  effort,  if  only  because  there 
are  nn  facilities  in  miHleru  li«»nies  ff^r  the  purpose.  Those  expectorating 
c^cmsiderahle  qoauttties  may  efficiently  dispose  of  their  sinituni  hy  the 
use  of  paper  napkins.  Toik't  paper  will  also  answer  the  purpo.se. 
Several  thicknesses  are  folded  once,  .so  as  to  receive  the  sputum;  the 
paper  is  again  fohied  and  the  ends  foWed  over  so  as  to  enclose  the 
exi>ectoraterI  material,  and  then  |)laced  in  a  grocer's  bag  (ahdut  \\  \vy 
12  inches L  The  bag  can  he  piruie*d  to  the  side  of  the  bed,  or  clamped 
to  the  small  l>ed-table.  Several  times  a  (\n\\  depending  on  the  amount 
of  sputunu  the  l)agand  its  contents  should  he  burned,  if  there  are  laiMli- 
ties  for  the  purpo.se.  The  folded  paper  j>ockets  containing  the  sputum 
may,  hfmever,  Ih^  disposed  of  hy  drf)pping  them  singly  into  the  water- 
closet  and  Hushing  it  iiumediately. 

There  is  no  question  that  there  are  valitl  objections  to  the  ha  lu  I  ker- 
chief, though  it  is  not  so  strong  a  menace  as  some  writers  wouhl  lead  u.s 
til  believe.  Hut  the  average  patient  will  use  nothing  else  frjr  reasons 
already  stated.  Portable  sputinn  cups  are  used  only  in  institutions 
and  in  homes,  but*  despite  the  agitation  in  their  favor,  we  fail  to  meet 
persons  in  the  streets  or  pul>lic  j>laces  of  any  large  city  in  the  world, 
carrying  and  ex]>ectorating  into  them,  although  we  know  that  thousands 
of  cf)nsuinptives  are  everywhere.  Kveti  if  it  is  a  eonij>nrmise,  we 
nmst  submit  to  the  inevitable  an<l  permit  patients  to  use  handker- 
chiefs. It  is  best  that  they  should  lie  made  of  gauze  or  eheaj)  cotton, 
which  may  be  destroyetl  after  use;  or  they  may  be  of  Japan  |)a{jer, 
which  may  be  rle|>osited  int*^  the  water-<"]oset  whif*h  is  luunediately 
flushed.  If  made  of  better  material,  the  handkerchief  should  Ije  btJiled 
before  washing.  Boiling  is  a  better  and  surer  bactericide,  especially 
of  tubercle  bacilli  in  sputum,  than  any  chemical  disinfectant. 

Dulias  of  the  Community  in  the  FreventioB  of  Phthisis.  In  its 
fleman<ls  on  the  consmn[>tive  to  shai>e  his  life  in  such  a  maniu^r  as  to 
prevent  the  dissemiiuition  of  the  disease,  the  community  must  ntjt 
negleet  its  own  duties  to  the  unfortunate  intiivi<lual,  who  is  suffering 
to  a  great  extent  because  of  conrlitions  which  the  authorities  have 
permitted  to  prevail.  'V\iv  comniuiiity  must  not  only  provide  shelter, 
proj>er  nourishment  and  mcdit  al  atten(1ance  for  those  [jatients  who  are 
not  in  a  position  t<i  prtK'ure  it  at  their  own  exiwnse,  but  must  also  see 
to  it  that  the  conditions  favoring  the  development  of  phthisis  should 
be  eliminated. 

Laws  rc*gulating  tlie  sanitary  and  hygienic  conditions  of  dwellings 
for  tlie  working  |ieo]>h%  among  whom  the  proportion  of  ]>lithisi<nl 
patients  is  high»  should  be  passed  aial  rigorously  enforced.  Tenement 
house  laws,  passefl  ami  enh^rced,  have  a  greater  iuHuence  on  the  reduc- 
tion uf  the  morbidity  and  uu>rtality  from  consumption  than  all  the 
43 
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lectures  delivered  in  and  out  of  season  to  social  workers,  policemen, 
teachers,  and  workmen,  on  the  perils  of  the  tubercle  bacilli  and  the 
best  means  of  killing  them.  The  demolition  of  the  old-style  tenements 
with  numerous  rooms  without  windows  has  saved  many  more  per- 
sons from  developing  phthisis  than  all  the  sanatoriums  which  are 
supposed  to  isolate  the  sources  of  infection,  but  which,  in  fact,  exclude 
those  in  the  advanced  stages  and  permit  them  to  come  into  intimate 
contact  with  infants  and  children.  The  abolition  of  the  sweat-shops 
in  New  York  City  deserves  more  credit  for  the  prevention  of  phthisis 
than  all  the  leaflets  which  have  been  distributed  by  so  many  over- 
lapping agencies,  each  eager  to  get  at  the  persons  who  cough  as  a 
result  of  tuberculosis  or  some  other  disease  and  "follow  them  up." 

Light  and  well-ventilated  dwellings  and  workshops  are  of  prime 
importance  in  preventing  phthisis,  and  the  community  in  which  there 
are  no  rooms  without  windows  and  no  sweat-shops  or  factories  which 
are  dark  and  badly  ventilated  has  the  least  consumptives  to  care  for. 

Good  wages  and  short  hours,  allowing  good  nourishment,  and  time 
for  outdoor  exercises  and  recreation,  are  important  in  the  control  of 
phthisis. 

Marriage  of  the  Tuberculous.— The  problem  of  marriage  is  one 
which  the  physician  often  has  to  solve  for  his  patients.  We  frequently 
have  to  answer  the  question  whether  a  non-phthisical  consort  should 
continue  to  live  with  the  phthisical  partner;  or  whether  a  tuberculous 
patient,  in  any  stage  of  the  disease,  may  enter  the  married  state. 
Answering  these  questions  involves  a  consideration  of  several  factors: 
The  dangers  of  transmission  of  the  disease  to  the  non-phthisical  con- 
sort; the  dangers  to  the  potential  ofl^spring;  and  the  effect  of  the 
married  state  on  the  patient. 

The  dangers  of  transmission  of  the  disease  to  the  consort  are  negli- 
gible. We  have  brought  statistics  proving  that  the  unaffected  consorts 
of  consumptives  are  no  more  liable  to  become  phthisical  than  others  of 
the  same  age  and  social  condition  (see  p.  149).  The  unaffected  consort 
has  undoubtedly  been  infected  during  childhood,  and  reinfection  is  not 
likely.  Whether  he  or  she  will  develop  phthisis  depends  on  factors 
other  than  intimate  association  with  a  tuberculous  consort.  The 
conclusion  is  therefore  justified  that,  as  regards  transmission  of  the 
disease  alone,  there  is  no  more  danger  in  marriage  of  phthisical  patients 
than  in  cases  of  cancerous  or  diabetic  patients.  Our  answer  is  to  be 
about  the  same  as  when  two  persons  who  had  both  been  previously 
infected  with  syphilis  ask  whether  they  are  permitted  to  marry .^ 

*  In  this  connection  it  is  interesting  to  cite  the  following  lines  from  MetchnikoflT: 
'*At  the  age  of  twenty-three,"  he  says,  "I  married  a  young  lady  of  the  same  age  who 
was  attacked  by  Rrave  pulmonary  tuhiTculosis.  Her  condition  of  feebleness  was  such 
that  it  was  necessary  to  carr>'  her  in  a  chair  in  order  to  mount  the  few  steps  which  led 
to  the  church  where  our  marriage  was  to  be  celebrated.  .     .     My  wife  died  of  tuber- 

culosis after  four  years  of  sufferinK.  1  passed  the  greater  part  of  that  time  by  her  side 
in  the  greatest  intimacy  without  taking  any  precaution  against  the  contafl^on;  never- 
theless, in  spite  of  these  conditions,  which  were  especially  favorable  for  catching  the 
disease,  I  have  remained  free  from  tuberculosis,  and  that  during  forty-four  years  since 
my  marriage."     (Bedrock,  January,  1913.) 
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The  danger  to  the  children  that  may  result  from  the  union  is 
enormous.  If  the  newborn  child  will  remain  in  the  proximity  of  the 
phthisical  parent,  it  will  most  likely  become  infected  during  infancy 
and  succumb.  Under  the  circumstances,  unless  they  are  satisfied  to 
remove  the  child  immediately  after  birth  and  not  see  it  till  it  has  passed 
the  first  two  years  of  life,  phthisical  patients  should  not  procreate. 
This  is  a  point  which  cannot  be  emphasized  too  strongly  to  tuberculous 
patients  who  are  married,  or  contemplate  marriage.  It  is  especially 
dangerous  for  an  actively  phthisical  woman  to  raise  infants.  They 
will,  we  can  say  almost  without  exception,  acquire  the  disease  and 
succumb  during  the  first  year  of  life. 

The  effects  of  the  married  state  on  the  patient  are  different  in  men. 
as  compared  with  women.  On  the  average  male  patient  in  the  incipient 
or  moderately  advanced  stages  of  the  disease,  sexual  intercourse  has 
the  same  effect  as  on  the  average  person  who  is  not  in  perfect  health. 
If  he  indulges  moderately,  it  does  him  no  harm  at  all ;  in  fact,  it  may  be 
beneficial  because  it  prevents  brooding  over  enforced  abstinence  which 
is  often  seen  among  all  classes  of  men.  It  also  precludes  venereal 
complications  which  may  have  an  effect  on  the  phthisical  process. 

With  women,  things  are  different.  So  long  as  they  do  not  become 
pregnant  there  are  no  strong  and  valid  reasons  against  married  life. 
In  fact,  among  the  working  classes  the  married  consumptive  woman  is 
better  situated  than  the  single  who  soon  after  becoming  tuberculous 
also  becomes  a  dependent;  and  if  she  has  no  family  to  care  for  her, 
she  is  doomed.  The  dangers  of  pregnancy  have  been  overestimated 
by  many  authors,  as  we  have  already  shown  (see  p.  579).  It  is  clear 
that  women  with  active  and  progressive  tuberculosis  are  in  grave 
danger  after  becoming  pregnant;  this  has  also  been  observed  to  be 
true  of  experimental  tuberculosis  in  animals.  But  the  intensely 
chronic,  quiescent,  and  arrested  cases  are  hardly  ever  harmed  by 
marriage  and  pregnancy.  To  be  sure,  it  will  be  observed  that  a  certain 
number,  about  20  per  cent,  will  suffer  recrudescence  of  the  disease  dur- 
ing pregnancy  and  lactation,  but  taking  a  similar  number  of  unmarried 
tuberculous  women  with  quiescent  or  arrested  lung  lesions,  we  will 
have  about  as  many  reactivations  during  any  two  years  which  involve 
pregnancy  and  lactation.  We  have  already  given  details  as  to  the 
clinical  criteria  which  may  guide  us  while  advising  patients  on  these 
points  (see  p.  580). 

Married  women  with  active  tuberculosis  are  to  be  given  detailed 
instruction  on  the  proper  methods  of  prevention  of  conception.  If 
they  become  pregnant  the  induction  of  abortion  is  indicated  and  justi- 
fied both  for  the  sake  of  the  prospective  child,  which  is  bound  to 
become  tuberculous  unless  removed  from  the  proximity  of  the  mother 
immediately  after  birth,  and  for  the  sake  of  the  mother,  who  is  liable 
to  succumb  to  acute  or  subacute  tuberculosis  soon  after  childbirth. 

The  demands  made  by  some  enthusiastic  advocates  of  eugenics  that 
tuberculous  persons  should  be  prohibited  by  law  from  marrying,  has 
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of  what  has  \wvn  stated  alu 


The 


no  scieiitifir  basis  in  xiv\ 
ii»  nut  in  danger  of  dcterioratiiin  htM*anse  of  children  derived  fri«n 
tubereiiknis  stoek*  We  have  already  mentioned'  that  tillKrreulous 
cattle  luive  lieeii  use*]  fr^r  hreeding  purposes  hy  rern<ning  the  calves 
iiinnediately  after  birth.  We  set*  no  reason  why  this  should  not  h<ild 
in  human  beings.  Moreover,  prohiliition  of  legal  marriage  iloes  not 
exehide  extramarital  sexual  intereoyrse  and  child liirth  with  their 
concomitants.  Free  instruction  on  the  means  of  prevention  of  con- 
ception is  mtjre  likely  to  eliminate  plithisieal  stocky  and  thns  prove  of 
eugenic  value,  than  prfihibition  of  marriage. 

On  eugenic  grounds  it  has  also  been  stated  that  tuberculosis  is  rather 
a  iK^nefactor  of  humanity.  It  rennnes  the  weakly,  the  dcxTepit;  in 
short,  the  unfit*  In  time,  it  is  thus  arguerl,  all  the  sns(*eptil>h'  will  thus 
be  remove<l  ami  the  race  will  imjjrove.  Hut  we  have  seen  that  it  is  not 
only  the  weakly  and  flccre|>it  which  are  likely  to  be  attacked.  The 
large  numlwr  *»f  athletic  youths  who  develop  tuberculosis  in  the  prime 
of  life  iirove  tliat  the  strtmg  slitter  as  <^ften  as  the  weak;  the  enormous 
uumlicr  <^f  intellectual  giants  who  have  snccunilnHl  to  {ul)tTiiilosis 
(see  p.  297)  ivliow  that  humanity  would  be  the  gainer  by  eradicating 
this  disease- 

A  patient  presenting  himself  or  herself  with  the  problem  of  mar- 
riage should  he  ex]>lained  the  situation  ah)ng  the  lines  just  iletailed, 
and  if  he  or  she  is  intelligent,  we  may  rest  assured  that  the  actitJU  wi 
be  reasonable  for  }»oth  the  nmrrie<l  people  anri  the  community.  The 
ignorant  and  rec^kless  will  not  ccmsult  us  in  such  matters^  and  if  they 
do,  they  will  not  folluw  instruct  inns.  Fi?r  this  reason,  they  sliould  Ijc 
left  out  of  consideration  in  ihscussinns  t»f  this  kind.  One  thing  I  al\va\  s 
insist  on  with  niv  patients:  The  unatt'ecte*!  |jartner  must  be  informed 
about  the  true  state  of  atfairs  and  given  the  choicT,  Very  often  it 
will  lie  found  that  a  good  woman  will  greatly  help  along  a  consumptive 
toward  recovery  vvliich  ciMikl  not  have  been  attained  if  the  patient 
had  remained  single;  (jr  that  a  female  patient  will  rect>ver  after  marriage 
to  a  man  who  gi\'€*s  her  a  giKHl  l)ome.  proper  food,  etc* 


CHAPTER  XXXV. 
GENERAL  MANAGEMENT  OF  THE  CASE. 

Should  the  Patient  be  Told  that  He  is  Tuberculous?— The  diagnosis 
of  piiliTioriiiry  tiilierculysis  having  been  definitely  made,  there  arises 
the  question  whether  the  patient  should  be  told  the  true  nature  of  his 
disease.  Many  pliysieians  are  inclined  to  keep  him  in  ignorance  as 
to  the  true  state  of  affairs,  and  to  tell  him  that  he  is  merely  affected 
with  a  "mild  bronchial  catarrh/*  "pleurisy/*  a  ''protracted  cold/' 
etc.  \'tTy  often  a  patient  is  brought  to  the  office  by  relatives  and 
friends  \vh(»  beg  the  physician  that  in  case  tubcrctilosis  is  diagnosti- 
cate<l,  the  patient  shoidd  under  no  circuinstatu^es  be  told  the  truth. 

There  are  many  vali<l  reasons  against  such  a  prot^edure.  From  the 
standpoint  of  the  physician's  personal  interest,  it  is  bad  practice.  It 
ia  always  to  be  borne  in  mind  that  the  patient  will,  sooner  or  later, 
find  out  the  truth  and  blame  his  tloctor  for  dereption,  or  more  often, 
accuse  him  of  ignoranci^  aufl  claim,  with  considerable  justice,  that  had 
he  been  informed  in  time  he  might  have  taken  better  care  of  himself. 

But  there  are  reasons  of  mf»re  importance  than  the  doctor*s  interest 
for  telling  the  truth  to  every  patient  on  sncli  oc< 71s ions.  It  mnst  never 
be  lost  sight  of  that  tnbercuh/sis  is  transmissible,  particnlarly  to 
infants  and  chiklren,  and  that  the  patient  must  be  warned  against 
the  possibility  of  fhsseminating  the  seeds  of  the  disease.  This  can 
only  be  done  by  telling  the  patient  the  true  state  of  affairs,  and  giving 
him  details  of  the  principles  of  prevention.  Moreover,  the  average 
patient  knows  that,  in  many  cases,  the  chances  of  recovery  diminish 
with  the  advance  of  the  disease,  and  negligence  in  informing  him  of 
his  opportunities  at  the  earliest  possible  time  may  prove  disastrous. 
We  do  not  know  of  any  quick  cures,  and  the  coo[)iTation  of  the  patient 
is  abstjlntely  essential.  He  can  ordy  take  proper  care  of  himself  ami 
those  arianid  him  when  he  knows  the  true  situation. 

It  is  noteworthy  that  relatives  and  friends  who  have  requested  a 
physician  to  keep  tfie  patient  in  ignorance  of  the  fact  that  he  is  tulier- 
cnltnis  are  always  grateful  in  the  end  when  he  is  tactfully  informed  of 
the  truth. 

Irrespective  of  reqtiests  of  friends  and  relatives,  the  patient  is  to 
be  tr>ld  plainly  and  unef|uivocally  that  he  suffers  from  tubercuk^sis. 
In  really  incii)ient  cases  this  can  be  done  in  several  instalments,  because 
it  iLsnally  re(|uires  several  examinations  to  make  a  p<jsitive  diagnosis. 
When  finally  told,  it  is  to  be  empfuisized  that  he  is  in  the  incipient 
and  curable  stage,  and  assurances  given  that  in  his  ease  the  prognosis 
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is  very  favorable.  But  it  must  be  insisted  ujxni  that  tlie  patient's 
co(>|MTatii>ri  is  absolutely  essential  to  attain  a  eure.  An  iiitelli^'tit 
patient  may  be  pven  details  tif  the  nature  of  the  disease  and  it  may 
be  |)oii»ted  uut  that  his  f>\vn  determination  to  folhiw  instnietions  is  of 
mure  importanee  tlian  all  the  medicines  and  elimates;  in  faet»  with* 
<HJt  his  own  etHiperation,  he  is  lost  even  if  he  consults  the  best  known 
specialists,  enters  the  most  famous  sanatorium,  f»r  emigrates  to  any 
climatic  resort.  It  is  a  striking  fact  that  nervous  and  excitable  patients 
who  are  expected  by  their  relatives  to  break  down  on  hearing  the 
truth,  resign  themselves  tcj  their  fate  anfl  often  display  courage  and 
determination  worthy  of  heroes. 

**  I'nless  we  carry  conviction  to  (»ur  patients/*  j^ays  Arthnr  Latham/ 
**they  are  unlikely  to  put  up  with  the  restrictir>ns  which  are  inevitable 
to  pro|>er  treatment.  It  is  a  disastrous  thing  to  talk  about  a  "weak 
sfK»t''  in  the  lung.  It  is  our  fluty,  in  an  overwhelming  proportion  of 
cases,  to  state  bis  position  frankly  to  the  j>atient,  to  exj>latn  intel- 
ligibly the  reasons  for  the  treatment  prescribefb  an*!  the  possible  |}en- 
alties  which  may  have  to  be  faced  if  our  advice  is  neglected.  If  we 
can  convince  our  patient,  we  shall  in  all  probability  have  won  his 
loyal  em>| deration,  which  is  half  the  battle;  if  we  fail  to  convince*  him 
or  get  him  to  sec  tlie  reasonableness  of  our  advice,  we  eannt»t  ex|K'et  to 
find  treatment  carrierl  *nit  with  sufficient  earnestness  and  consistence 
to  be  of  real  value/' 

The  suggest ioti  has  been  made  by  Penzoldt-  that  the  ciase  of  truth 
given  to  the  patient  shouhl  b<*  in  inverse  ratio  to  the  seriousness  of 
tlie  case — the  less  the  chances  of  rectjvery  the  smaller  the  dose  of 
truth.  In  incipient  and  hopeful  teases  the  wh(»le  truth  is  Ix'st^  but 
the  term  "consum[)tioi/*  shcmid  be  avcnded  in  all  cases;  '*  tulierculosis' 
is  a  term  which  covers  everything  for  the  patient,  though  as  we  havel 
seem  it  is  not  exactly  correct  scientiJically  or  clinically.  Hut  in  tlie 
popular  miml  it  has  been  of  late  considered  a  hopeful  and  curable 
disease,  if  taken  in  time.  Some  patients  may  be  told  that  when 
neglected,  **  tuberculosis**  may  turn  into  consumption. 

It  is  different  with  advanced  and  h*»p€*less  eases.    They  present 
themselves  asking  whether  their  ctnigh  is  really  due  to  ccmsumptioriJ 
anil  it  is  at  times  a  pity  to  tell  the  unfortunate  patients  the  true  state' 
of  affairs;  not  unless  we  are  not  averse  to  shortening  their  days.   Still, 
for  obvious  reasons  it   is  always  imperative  that  some  relative  or 
friend  should  l>e  tohl  the  truth.     Similarly,  in  cases  of  acute  nr  subacute 
pulmonary  tuberculosis,  or  in  |)rogressive  cases  with  nimplicationiijd 
such  as  those  suffering  from  dialx^tes,  tuberculosis  of  the  kidneys,  etc.,' 
in  addition  to  the  active  pulmrmary  lesion »  it  is  often  advisable  to 
nmsiile  the  unfortunate  and  dimmed  patient  if  he  likes  it,  by  telling  him 
that  the  prognosis  is  excellent* 
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Economic  and  Social  Conditions.— In  outlining  the  treatment  to  be 
pursued,  the  social  and  economic  condition  of  the  patient  are  always 
to  be  borne  in  mmd.  It  is  not  ddvisahle  tx)  tell  a  patient  of  limited 
means  that  a  certain  private  sanatorium,  or  a  climatic  resort  in  a  distant 
part  of  the  country,  is  good  for  him.  He  is  likely  to  brood  over  the 
fact  that  owing  to  his  poverty  he  is  lost,  when  in  fact  he  could  get 
along  very  well  at  home  or  in  the  neighborhood  of  his  city.  Well- 
to-do  patients  may  be  sent  out  of  town  with  only  suspicious  symptoms 
and  signs  of  the  disease  on  the  principle  of  some  physicians  to  treat  all 
"suspects"  as  tuberculous  until  proved  to  be  free  of  the  disease.  The 
rest  during  the  vacation  does  them  good;  in  fact,  they  usually  need 
it.  But  patients  with  limited  means  should  never  be  treated  in 
this  manner.  In  them  only  a  positive  diagnosis  of  tuberculosis  should 
be  the  criterion  for  radical  and  costly  treatment. 

Relation  of  Physician  to  Patient.— A  great  deal  has  been  written 
about  the  relation  of  the  physician  and  his  tuberculous  patient,  and 
it  has  been  repeatedly  stated  that  the  former  must  possess  certain 
qualifications  which,  if  taken  seriously,  would  exclude  99  per  cent  of 
practitioners  from  the  category  of  physicians  competent  to  handle  an 
ordinary  case.  According  to  one  writer,  the  physician  must  possess 
no  less  than  an  extraordinarily  strong  personality,  immense  will-power 
to  impress  it  on  his  patients,  unusual  teaching  ability,  fervent  enthu- 
siasm and  unremitting  interest,  etc.,  if  he  is  to  meet  with  success. 

Evidently  these  requirements  are  such  as  all  ideal  physicians  should 
possess  if  they  are  to  be  fit  for  successful  practice.  The  truth  is  that 
in  most  cases  it  is  quite  easy  to  gain  the  confidence  and  cooperation 
of  the  patient,  if  this  is  at  all  obtainable.  The  main  proTblem  is  to 
retain  it  for  the  long  period  of  time  it  takes  until  the  termination  of 
the  case.  This  is  especially  true  of  chronic  phthisis  which  runs  an 
undulating  course  with  accidents  (hemorrhages,  fever,  anorexia,  etc.) 
which  come  and  go  unexpectedly,  and  are  liable  to  shatter  the  most 
implicit  confidence.  This  is  one  of  the  reasons  why  tuberculous 
patients,  next  to  those  suffering  from  venereal  diseases,  are  the  best 
prey  for  quacks  and  charlatans. 

My  observations  lead  me  to  the  conviction  that  the  average  tuber- 
culous patient  can  be  easily  managed  and  his  confidence  retained  for 
an  indefinite  time  when  we  appeal  to  his  reason.  It  is  a  grave  mistake 
of  many  superintendents  of  public  sanatoriums  who  try  to  obtain  the 
cooperation  of  their  patients  by  keeping  them  in  constant  fear  of 
punishment — expulsion.  As  one  patient  told  me,  the  superintendent 
inflicted  severe  punishment  on  patients  for  small  infractions  of  the 
rules  of  the  institution  because  for  these  dependent  patients  the  only 
hope  of  recovery  was  the  sanatorium.  Such  severity  does  not  at  all 
help  along  in  gaining  the  confidence  of  patients.  I  know  of  public 
sanatoriums  in  which  the  patients  are  always  coerced  into  obedience 
of  the  rules  and  to  submitting  to  prescribed  treatment,  but  they  do 
not  discharge  the  proper  proportion  of  cured  patients,  and  a  very 
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large  niiinber  leave  the  iriHtitiitions  of  tlieir  own  vnlition  before  the 
physiiiaiis  diseharge  them. 

To  a  eertaiii  extent  the  patient  treated  hy  his  physit^ian  at  home 
is  more  amenable  t«i  reason  than  those  in  pyl>he  sanaturiums.  The 
physieian  in  private  praetiee  i.s  in  a  position  to  individualize  Ids  cases 
and  more  easily  ]MTsyade  tbeni  tliat  their  only  elinrnes  for  re<Tivery 
he  in  their  iinpHeit  olMnlienee  to  onlers.  Wlien  the  i>atient  is  tohl 
the  reason  why  we  want  him  to  rest  the  greater  part  of  the  day  for 
weeks  or  months;  why  we  want  hhn  to  eat  rertain  kinds  and  quanti- 
ties <if  fooii;  why  we  want  liim  to  snbnnt  to  the  operation  for  artiheial 
pnenmoth*jrax,  ett\,  he  is  nn»re  likely  to  submit  than  when  we  threaten 
him.  All  this  ean  be  <hnie  with  alleged  ignorant  iratients,  wdo  usually 
have  more  common  sense  than  they  are  credited  with,  as  well  as  with 
the  intelligent  ami  eultured.  In  fact,  the  former  are,  as  a  rule,  more 
tractable  than  the  latter.  We  nuist  always  renK^mber  that  these 
patients  make  great  s«ifTifi**es  ff»r  nn^nths,  and  need  c*onsolatii*n  and 
en(*ou  rage  men  t  whieh  *mly  the  reasonable  phvsieian  is  alile  to  bestow* 

Personal  Hygiene, —The  first  iiistruetitms  given  to  the  patient  are 
as  regards  his  personal  hygiene.  This  ean  l)est  tie  done  laily  after 
eareful  in€[uiry  into  his  ^laily  habits  which,  as  a  rule,  are  found  not 
to  have  been  exemplary;  *itherwise  he  would  not  have  been  likely 
tt»  develop  plithisis.  To  be  suecessful,  it  is  necessary  to  enter  into 
the  smallest  details  of  every-day  life,  and  most  patients  appreciate 
it  greatly. 

Treating  patients  in  cities^  after  deciding  against  a  sanatoriunu  it 
is  of  immense  im|)ortanee  to  ascertain  their  hi>me  surroundings.  A 
call  sh*nild  he»  marie  at  the  house  of  the  patient  t**  see  wliether  it  is 
fit  for  H  tuijcreulons  iralividnal*  and  es})ecial  attention  should  \ye  paiti 
to  the  location  of  tlie  sleeping  room,  its  si/e»  windows,  exjKJsnre,  etc. 
In  ease  these  are  not  foimd  satisfactory »  mo\'ing  should  })e  urged, 
preferably  to  the  outskirts  of  the  <'ity  or  a  suburb.  Details  are  given 
in  (  hapter  XXW'II. 

In  our  attempts  at  adapting  the  patient's  ntmle  of  life  to  the  thera- 
l>eytie  indications,  we  meet  with  great  <»bstac[es  when  frying  ti»  iinjiress 
him  with  the  urgency  of  cessation  of  work,  physical  anil  mental,  and 
it  is  particularly  difficult  to  persuade  patients  with  mild  lesions  show- 
ing few  const i tut loiml  s\mptoms.  They  arc  cfmvineed  that  work 
dues  them  no  liarni.  The  ptjor  point  to  the  necessity  for  providing 
for  tliemselves  and  those  deijcndent  t>n  them,  while  the  well-tcj-tio 
are  apt  to  be  even  more  intractable  in  this  reganL  They  must  not 
neglect  their  business,  they  must  finish  some  task  they  have  under- 
taken, they  are  deeply  absorbcMJ  in  some  studies:  they  must  continue 
at  college  until  graduation,  etc.  But  the  careful  ]»hysician  is  not 
nio%Td  by  these  pleas  and  points  out  to  the  patient  that  just  because 
he  is  in  such  gtMxl  physical  c*t>ndition  the  prognosis  is  so  gtHnh  But 
Hh(*ultl  he  etmtinue  working  pliysically  or  mentally,  the  disease  will 
surelv  make  inroads  on  his  vitahtv  aiul  the  chaut?e8  of  ultimate  and 
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complete  recovery  will  %'anish.  Whether  he  leaves  the  city  or  not. 
the  patient  tna\'  !)e  ituhieed  to  take  a  einnplete  vacation  with  all  the 
separatiriii  inmi  the  activities  of  life  a  viicatioii  entails,  fvut  with^ait 
aiiv  of  its  |>lea,snres.  The  details  about  rest  and  cxen'isr  are  given  in 
(Imjiter  XXXVL 

Baths, -The  mortal  fear  fi)r  '^eolda"  entertained  In'  tnany  is  a<*cent- 
uated  as  smm  a.s  the  diagnosis  uf  tnherenk^sis  is  made  and  one  of  the 
first  results  is  that  the  patient  ceases  to  Initlie.  In  many  advanced 
cases,  or  even  in  ineijnents  who  sntl'er  from  pn»fnse  ni^chtsweats,  hirge 
patches  of  pityriasis  versicfjior  are  to  be  seen  on  tlie  skin  of  the  neck 
and  trunk.  When  toUi  that  bathing  will  remove  it,  women  are  easily 
induced  to  take  frequent  baths.  But  all  arc  to  !>e  instructed  that 
bathing  impnjves  the  circulation,  activates  the  skin,  and  invig<>rates 
the  individual.  It  must  be  insisted  upon  that  the  patient  bathes 
fref|uently  and  follows  it  up  by  vigorous  rubbing  of  the  skin  witli  a 
rough  towel* 

The  question  of  (*oid  baths  in  tuljerenlosis  has  been  very  much 
debated.  In  some  institutions,  eold  baths  antl  frictions  are  the  cliief 
elements  of  the  eure»  They  are  urged  for  the  purpose  of  hardening 
the  body  against  colds.  But  many  are  not  fit  for  tlie  purpose  of 
hardening;  they  flo  not  react  properly  and,  instead  of  feeling  refreshed 
and  invigorated  after  acok!  Imth.  their  extremities  are  livid,  benumbeth 
chilled,  an<l  they  feel  altogether  miserable.  These  patients,  iuilepen- 
dent  of  their  physical  condition,  are  better  ott'  when  taking  only  warm 
baths,  twice  r>r  thrice  weekly,  f(jllo\ved  by  frictions.  The  statements 
of  some  that  every  tuberculous  jiatient  can  be  subjected  to  a  process 
of  hardening,  if  meth<wlically  applied,  does  not  hold,  as  is  evident 
from  the  fact  that  it  is  not  pursued  systematically  in  most  sanatoriums. 
ne<l-ritlden  patients  may  be  sponged  with  tepid,  or  even  cold,  water 
during  febrile  attacks  with  great  benefit.  Patients  who  have  been  in 
the  habit  at  taking  eold  baths,  douches,  or  sponging,  every  morning 
should  continue  to  do  so  during  their  illness,  but  those  who  do  not 
bear  these  procedures  well  should  only  bathe  in  warm  water,  as  was 
just  stated. 

Uofjust  patients  may  also  be  allowed  swimming  within  reasonable 
limits;  bathing  out<loors,  especially  sea  bathing,  is  good  for  c{uiesfent 
cases.  Turkish  and  Russian  baths  are  decidedly  harmful  in  active 
cases. 

Clothing. -The  tuberculous  patient  should  be  sensibly  clothed,  the 
aim  Ijcing  to  kccj)  him  warm  during  the  cold  winter,  l>ut  not  cner- 
heated.  The  fear  for  *' colds"  is  responsible  for  the  excessive  under- 
wear w^hieh  WT  often  find  on  patients,  and,  coupled  w^ith  the  several 
vests,  sweaters,  coats  am!  overcoats,  they  are  often  fairly  borne  (h)wn 
by  the  weight  of  their  clothing.  1^lic  well-known  red  fhuniel  pad,  "  the 
chest  ]>rotcctor,'*  has  not  as  yet  been  abandoned  after  all  the  medical 
agitatiiHi  against  it;  we  often  see  patients  wear  them,  and  every  drug 
sttire  sells  tliem.     Xot  oidy  do  the  poor  and  ostensibly  ignorant  classes 
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makr  use  of  theiii  hut  we  meet  tfiern  aTiioii^  so-railed  ediH^ated  patients. 
They  t*eeoijie  luihitiiateJ  to  tliis  exee.sNive  ajverin^  of  the  ehe.st,  aiul 
fjerspire  freely.  When  they  attempt  to  retimve  it  they  are  CHsiJy 
chilled*  which  is  responsihli^  for  iminy  of  the  i-atarrhal  eomplirations 
wliieh  o(  t'lir  during  the  <'oiirse  <if  the  ihseas*'. 

In  tlie  fje^i^^i^ii^^  *^f  <^l^t'  treatiiieiit,  the  }>atieiit  is  tu  he  dist^ourageti 
from  siieli  practices.  lie  is  to  he  told  with  dye  emphjLsis  that  woi*leii 
underwear,  of  thickness  consistent  with  the  season  of  the  year  and  other 
meteoroh)^ieal  conditions,  is  all  that  is  necessary.  A  wooien  garment 
has  a  eaimcity  fur  ahsorhin^j  ctjiisiderahle  moisture  without  feehnp 
wet,  while  cotton  s(M)n  l>ecomes  saturated  with  moisture.  If  evapora- 
tion takes  placT  suddenlvp  the  bfMly  is  chilled.  Some  patients  are 
unduly  irritatefl  by  wool  next  to  the  skin,  but  hy  constant  wear  they 
nverconie  this  difhculty.  Of  course,  it  is  iinptjrtant  that  the  nnilerwear 
worn  f luring  the  day  should  not  be  worn  during  the  ni^ht. 

All  sudden  changes  in  temperature  within  and  out  of  the  house  are 
to  be  met  hy  changing  the  overgarments.  During  the  winter  a  fur 
Cimt  is  g(H»d,  anil  can  be  purchased  for  about  the  same  price  jis  a  go<^i 
ovcrcrjat.  Those  taking  outrioor  treatment  on  a  reclining  chair  need 
extra  wraps  during  the  winter,  farrington^  gives  a  complete  descrip- 
tion of  the  various  appliances  which  may  be  used  for  the  purpose. 

Women  are  less  easily  managed  in  regard  to  clothing  than  men. 
The  low  cut  artjund  tlie  neck  and  chest  is  very  harmful  to  tuberculous 
women,  and  they  are  to  Ije  induced  to  forego  some  of  the  fashions  in 
vogue.  But  what  is  of  most  impijrtance  is  the  corset  which  many 
refuse  to  part  with,  claiming  that  it  is  not  at  all  the  figure  they  care 
for,  but  that  the>'  have  lMx*n  habituated  to  stays  and  feel  uncomfortable 
without  them.  But  when  explained  in  iietail  the  way  a  corset,  even  of 
those  called  ''hygienic,"  interferes  with  the  respiratory  movements 
of  the  th«>rax,  most  women  submit  to  the  argument. 

Smokmg.— The  prohlen^  whether  a  patient  who  has  been  found 
tuberculous  should  give  up  smoking  lias  tn»ubled  many  physicians 
in  sanatoriums.  Some  have  l>een  inclined  to  prohibit  it  imhscrimi- 
nately  and  failed,  as  a  rule.  One  who  has  been  hal>ituated  for  long 
years  to  smoking  cannot  easily  give  it  up,  and  when  he  di»es  he  is 
often  so  nervr*us  and  miserable  that  it  has  an  immense  inHuenee  on 
his  general  well-being  and  the  course  of  the  disease.  The  fact  is  that 
»inoldng  has  no  ddekrious  infiuerwe  on  the  tuherculouit  itorejis  in  the 
lungs,  and  there  is  no  reason  for  imposing  an  additional  hardship  on 
the  patient.    Of  course,  chewing  tobacco  should  be  prohibited. 

The  assumption  that  smoking  predisposes  to  tubcrcuiusis  and 
aggravates  the  pulmonary  i^tmdition  if  indulged  in  by  tuberculous 
individuals,  has  been  shown  to  be  incorrect.  Gerald  B.  Webb,'  in  a 
statisticid  investigation,  found  that  of  a  eomparatively  large  numlier 
of  soldiers  in  the  I'nited  States  Army,  the  proportion  discharged  from 
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active  service  because  of  active  pulmonary  tuberculosis  was  no  higher 
among  those  who  smokeci  than  among  those  who  did  not.  His  con- 
clusion that  inhalation  of  the  smoke  of  cigars  or  cigarettes  does 
not  predispose  the  lungs  to  tuberculous  disease  confirms  this  fact 
which  has  been  long  ago  observed  by  clinicians.  Webb,  however, 
found  that  but  few  non-smokers  have  rhonchi,  or  sibilant  rales,  while 
the  majority  of  smokers  do  present  these  signs  of  bronchial  irritation. 
But  as  has  been  pointed  out  by  Krause*  in  this  connection,  inflamma- 
tory processes  have  not  been  found  to  be  predisposing  factors  for 
bacterial  infection;  they  may  rather  be  considered  factors  in  the 
resistance  against  infection.  William  S.  DuboflP  found  that  tobacco 
does  not  predispose  to  laryngeal  tuberculosis,  and  that  throat  com- 
plications are  no  more  frequent  in  tobacco  users  than  in  those  who 
use  no  tobacco.  Laryngitis,  of  specific  character  or  not,  appears  to 
be  equally  as  common  among  women  as  among  men  in  the  course  of 
pulmonary  tuberculosis,  showing  that  tobacco  is  not  an  important 
factor. 

When  there  are  laryngeal  complications  smoking  is  apt  to  cause 
irritation  and  cough.  However,  I  am  inclined  to  follow  Fetterolf's* 
suggestion:  The  patient,  if  he  craves  for  his  cigar,  cigarette,  or  pipe, 
is  thus  instructed:  *'The  smoke  is  not  to  be  blown  through  the  nose 
or  inhaled;  that  if  a  cigar  or  cigarette  is  used  it  shall  be  smoked  in  a 
holder  at  least  four  inches  long,  and,  finally,  that  the  smoking  be 
done  in  the  open  air.  The  main  evils,  barring  excess,  are  dry  heat 
and  dust  which  are  drawn  into  the  pharynx  and  larynx.  This  is  of 
greater  significance  the  shorter  the  smoked  article  grows,  and  if  the 
cigar  or  cigarette  is  used  in  a  holder  and  only  the  first  half  is  smoked, 
this  evil  is  largely,  done  away  with."  It  is  Fetterolf 's  belief  that  with 
such  precautions  as  just  mentioned  and  with  the  smoking  done  in  the 
open  air,  no  harm  will  result.  A  non-smoking  patient  in  a  close  room 
with  others  smoking  is  at  a  greater  disadvantage  than  one  who  is 
smoking  in  the  fresh  air. 

Occupation.— A  great  deal  has  been  said  of  occupations  fit  for  tuber- 
culous patients.  The  problem  is  not  one  which  concerns  those  with 
active  disease,  but  the  convalescents,  as  well  as  those  who  have  recov- 
ered. A  patient  during  the  active  course  of  phthisis  in  any  stage 
should  have  no  occupation  at  all.  He  cannot  work,  he  must  not  attend 
to  any  vocation  which  requires  physical  or  mental  exertion.  Mistakes 
are  often  made  in  permitting  patients  in  the  incipient  stages  to  wind 
up  their  business,  to  finish  a  course  in  a  school,  etc.  This  is  a  point 
which  will  be  discussed  later  on  while  speaking  on  rest  and  exercise 
and  cannot  be  emphasized  too  strongly. 

It  is  very  difficult  to  advise  patients  who  have  recovered  from  phthisis 
as  to  their  future  activities  in  the  affairs  of  life.  With  the  rich  and 
prosperous  the  matter  is  very  simple:    They  may  be  allowed  to  return 
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in  thrir  v(H'atirm8  provideil  they  know  how  to  take  cure  of  thrniselves. 
I  inler  sitptTvisioii,  and  with  cmrefui  observation  of  the  ordinary  rules 
nf  healthy  life*  they  very  often  avoid  relapses.  The  same  is  true  < if 
professifjnal  people  who  ean  resiniie  their  life  wr>rk.  perhaj>s  at  a  slower 
\mvv.  Bat  with  those  who  have  been  artisans,  itianual  laborers,  etc., 
esjieeially  in  "  preeariotis  otrupations/'  the  matter  is  different.  It  is» 
indeed »  easy  to  arlvise  one  to  change  his  vocation,  as  is  done  in  sana- 
tnrinnis  when  jaitients  are  discharged,  hut  whether  the  patient  is  more 
harmed  by  wnrkirjg  at  his  trade  and  earning  for  his  snpjiort,  than  by 
starvation  l»eeanse  tif  lack  of  funds  to  l>ny  food,  pay  f<>r  his  lodging, 
ete,,  h  hard  to  decide. 

Moreover,  a  change  of  occupation  is  not  feasible  in  the  vast  majority 
of  eases,  especially  with  skilled  artisans.  They  cannot  easily  accept 
low  wages  when  at  their  own  traiie  the  pay  is  much  higher,  and  the 
lamrs  shorter.  It  is  alstJ  a  fact,  only  rarely  considered  by  nieilical 
men,  that  the  artisan  has  usually  adapted  his  organism  to  his  jjeculiar 
oceujiatitJii;  in  fact»  there  is  a  pnx*ess  of  selection  going  on,  i*ertain 
l*crsons  are  attracted  to  certain  traders  at  which  they  succeed.  They 
must  return  to  these  (iceupations  after  reeovrring  from  the  diseastr, 
if  tliey  are  at  all  to  be  able  to  support  themselves.  And  they  do,  in 
fact,  in  spite  of  our  protestations. 

But  we  must  try  to  keep  cfHivalescing  tuberculous  patients  from 
hard  muscular  exertion,  if  relapses  are  to  be  a\"oitle(L  They  are  to 
lie  uinier  niefhcal  supervision  for  several  niontlis  after  lieginning  to 
work,  ami  if  they  show  any  signs  of  damage  to  their  constitution, 
especially  fever,  dyspnea,  tachycardia,  etc,  thtn'  must  stop  befort; 
it  is  t(M^  late,  Xor  should  a  cured  p*itieut  be  allowed  to  work  at  any 
dusty  trade,  such  as  pottery  and  earthenware  manufacture,  cutlery 
and  file  making,  certain  departments  of  glass  making,  copper,  iron, 
lead  antl  steel  manufacture,  stone  cutting,  textile  trades,  fur-  or  eigar- 
making,  iron-grinding,  etc.  We  have  seen  the  effects  of  organic. 
mineral,  and  metallic  thist  in  the  directit>n  tjf  engendering  a  soil  suscep- 
tible to  phthisis.  When  we  bear  in  uiind  that  a  patient  with  cured 
tuberculosis  alniost  alw^ays  harbors  virulent  tulxreie  bacilli  in  the  cic»- 
tri'/cd  area  of  the  lung,  we  can  easily  understan<l  that  irritating  dust 
may  at  any  time  Hare  up  a  dormant  lesion  into  renewed  activity  or 
cause  metastasis. 

It  ii  always  to  be  rememht*Ted  that  farming  u  not  the  onbi  ouid(mf  rtmk^ 
HOT  ut  it  the  best.  Farm  laborers  usually  work  very  hard  for  long  hours, 
small  pay,  and  with  food  that  dot^s  not  satisfy  the  majority  c»f  <'ity 
dwellers.  In  addition,  as  has  l>een  i>ointed  out  by  Vogeler,^  tlje  lack 
t>f  amusement  during  the  hours  of  recreation  and  the  enervating  heat 
during  the  summer  are  serious  drawbacks.  ()f  course,  it  is  different 
when  the  patient  ean  raise  funds  to  buy  or  lease  a  farm  for  himself. 

There  are  in  cities  many  more  or  less  remunerative  oecupations 
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which  are  suitable  for  this  class  of  cases,  as  conductors,  motormen, 
ticket  agents,  attendants  at  ferries,  watchmen,  solicitors,  etc.  My 
observations  lead  me  to  the  conviction  that  workers  at  the  garment 
industries,  excepting  at  fur,  may  safely  return  to  their  occupations, 
provided  they  find  employment  in  light  and  well-ventilated  workshops. 
The  same  is  true  of  the  building  industry,  provided  the  exposure  to 
the  vicissitudes  of  the  weather  is  not  excessive  nor  the  hours  too 
long;  and  of  clerks,  salespersons,  etc.  Indeed,  I  have  been  struck 
with  the  fact  that  when  a  patient  who  recovered  from  yhthisi^  is  unable 
to  pursue  the  vocation  for  which  he  has  been  trained  for  many  years,  he 
vyill  not  do  well,  even  if  he  remains  idle  indefinitely. 

In  advising  tuberculous  convalescents  about  occupations,  the  fact 
must  not  be  lost  sight  of  that  we  know  very  little  about  the  subject. 
We  have  shown  that  only  certain  kinds  of  dust  predispose  to  phthisis, 
while-others,  on  the  contrary,  apparently  confer  more  or  less  immunity 
against  the  disease.  Among  the  latter  may  be  mentioned  coal  dust, 
lime  dust,  etc.  (see  p.  132).  The  same  is  true  about  the  problem  of 
indoor  as  compared  with  outdoor  occupations.  When  we  find  that 
hotel  servants  have  a  very  high  mortality  from  tuberculosis,  it  does 
not  necessarily  mean  that  it  is  because  of  their  indoor  work.  On  the 
one  hand  the  work,  not  involving  strong  muscular  exertion,  attracts 
weaklings,  and  then  also  they  are  liable  to  drink  excessively.  Street 
sweepers  are  apparently  spared  by  tuberculosis  to  some  extent,  but 
their  outdoor  occupation  also  involves  the  inhalation  of  dust  exces- 
sively. I  have  seen  very  few  tuberculous  patients  among  the  workers 
in  the  underground  subway  of  New  York  City  despite  the  fact  that  they 
are  employed  in  an  indoor  occupation  par  excellence.  The  same  has 
been  noted  in  London.  Cobbett^  mentions  that  the  old  underground 
railway  in  London,  before  it  was  electrified,  was  considered  as  a  par- 
ticularly favorable  place  for  consumptives.  The  stations  of  Portland 
Road  and  Gower  Street,  w^hich  were  entirely  below  the  surface  of  the 
ground,  and  which  were  formerly  notorious  for  their  mephitic  vapors, 
were  regarded  as  the  best  for  tuberculous  patients,  and  the  authorities 
transferred  to  these  stations  any  of  their  workers  who  showed  signs 
of  incipient  tuberculosis.  The  problem  of  "indoor,"  as  compared 
with  "outdoor"  occupations  is  thus  seen  not  to  be  as  simple  as  some 
believe  it  is  as  regards  tuberculosis. 

In  judging  a  patient  with  a  view  of  selecting  an  occupation  for  him, 
we  may  be  guided  by  the  condition  of  his  temperature,  pulse,  respira- 
tion, and  general  constitution,  but  the  extent  of  the  lesion  is  a  hazard- 
ous criterion.  All  who  have  had  experience  agree  with  II.  M.  King 
that  "it  frequently  happens  that  a  satisfactory  condition  of  health 
as  determined  by  restoration  of  working  efficiency  maintained  for  many 
years  is  not  incompatible  with  physical  signs  which  of  themselves 
would  indicate  active  disease."     I  have  seen  many  cases  in  which  the 
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reverse  was  true,  the  patient  showed  no  signs  of  active  disease  in  the 
lung,  yet  as  soon  as  he  began  to  work  he  broke  down  with  fever,  rapid 
pulse,  dyspnea,  etc.  These  patients  cannot  work  at  all.  Then  there 
are  others  who  will  work  for  several  months  and,  owing  to  an  evanes- 
cent, acute,  or  subacute  exacerbation,  are  laid  up  for  several  days  or 
weeks.  With  these  it  is  very  difficult  to  judge  the  ability  to  work. 
All  tuberculous  patients,  even  after  completely  recovering  from  the 
disease,  find  it  difficult  to  compete  with  healthy  persons,  but  the 
class  just  mentioned  is  more  apt  to  lose  in  the  struggle  for  existence. 
They  must  find  for  themselves  employment  of  a  nature  which  makes 
them  independent  of  strict  regularity. 

On  the  whole,  ii  appears  that  cured  paiienta  do  best  when  returning 
to  their  old  vocations  for  which  they  have  been  trained,  and  ai  which  they 
can  earn  the  most  with  the  lea>st  possible  effort.  It  may  be  said  thai, 
with  some  striking  exceptions,  if  a  patient  is  not  able  to  pursue  his  former 
line  of  work  he  is  altogether  disabled. 


CHAPTER  XXXVI. 
THE  REST  CURE. 

Principles  of  the  Best  Cure.— Nature  makes  a  strong  efFort  at  repair- 
ing the  afFected  lung  in  tuberculosis,  but  we  only  rarely  appreciate  the 
method  it  pursues  while  doing  it.  Examining  the  chest  of  a  tuber- 
culous patient,  we  find  on  inspection  that  there  is  a  strong  tendency  to 
putting  the  afFected  area  of  the  lung  at  rest.  As  already  has  been 
shown,  during  the  early  stage  the  muscles  overlying  the  pulmonary 
lesion  are  almost  invariably  rigidly  and  spasmodically  contracted. 
This  contraction  has  been  ascribed  by  Rubel^  to  the  physiological 
coordination  of  the  respiratory  center.  It  inhibits  or  prevents  the 
motion  of  the  underlying  diseased  lung  to  a  certain  extent.  Later, 
pleural  adhesions  are  formed  which  impede  the  respiratory  movements 
of  the  lung  to  a  yet  greater  extent,  as  is  seen  in  the  lagging  of  the 
afFected  side  of  the  chest,  offering  favorable  conditions  for  cicatriza- 
tion. This  immobilization  of  the  affected  part  of  the  lung  also  slows 
the  circulation  of  blood  and  lymph  in  that  area,  retains  the  bacteria 
and  their  toxic  products,  thus  lessening  toxemia  and  preventing 
metastatic  auto-infection  of  unaffected  parts  of  the  lung.  Rubel  has 
shown  experimentally  that  functional  rest  greatly  contributes  toward 
a  cure  of  tuberculous  lesions  in  the  lung.  He  immobilized  one  lung 
in  rabbits  and  then  infected  them  by  the  intravenous  way.  In  the 
relatively  immobilized  lung  the  lesion  was  found  to  be  of  the  chronic 
and  favorable  variety,  while  in  the  freely  movable  lung  it  was  acute 
and  progressive. 

Surgeons  have  utilized  physiological  and  functional  rest  in  the 
treatment  of  tuberculosis  of  bones  and  joints.  The  modern  treatment 
of  Pott's  disease,  and  tuberculosis  of  joints  in  general,  consists  mainly 
in  affording  rest  to  the  affected  parts.  The  splint  has  done  better 
than  the  knife  in  these  forms  of  tuberculosis.  Formerly  physicians 
aimed  at  procuring  rest  in  tuberculous  diseases  of  the  thoracic  viscera 
by  the  application  of  strips  of  adhesive  plaster,  thus  immobilizing  the 
thorax;  and  at  present  the  induction  of  an  artificial  pneumothorax 
puts  the  affected  lung  at  complete  functional  rest.  "In  breathing,  a 
normal  person  *  opens  and  shuts'  the  lungs  nearly  30,()0()  times  a  day," 
says  Webb.  "By  rest  we  aim  to  make  the  breathing  as  shallow  as 
possible,  imitating  almost  that  of  hibernating.'' 

In  febrile  cases  rest  has  a  rationale  which  is  clear  to  everyone  who 
gives  some  thought  to  the  subject.     Fever  is  an  indication  of  activity 

»Zt8chr.  f.  Tubcrk.,  1908,  10,  193,  319;  Roussky  Vratch,  1907,  6,  64S,  721,  750,  896. 
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uf  t\w  tiilxTculoiis  process  and  results  from  ahsorptioti  of  toxins  an*! 
(leeuyeit  luiii:  tissue.  By  keepiiif^  the  patient  at  rest  we  reduce  the 
frt*(|iieriry  aod  depth  of  respiration,  ant!  tinis  less  of  the  toxins  are 
waslied  intrj  the  hhuni  stream  and  the  ftner  declines.  Fever  also  means 
ini  reased  metidiolisni  and  we  mnst  not  further  increase  it  by  exercise. 
With  ttie  reduction  in  the  fever  there  is  an  anielicjration  in  the  eou^h. 
and  an  imjirovement  in  the  appetite,  resnltiti^'  in  better  nutrition  of  the 
patient. 

Rest  and  Exercise  in  Phthisis. -In  former  days  the  treatment  of 
tnlMTculosis  consisted  nuiitdy  in  remo\  inj;  the  patient  to  some  country 
plaf*e.  or  better  yet.  to  an  institution,  and  urging  him  to  e.xercise  in  the 
open  air.  Thus,  the  main  principles  of  the  treatment  in  Brehmer\s 
sanattvrium  wereontrioor  exercise  for  long  hours,  daily  walking,  driving, 
horseback  rifling,  nionntain  climbing  and  res]*irat<>ry  exercises.  I'he 
same  mc^thods  were  followeil  in  institutional  and  home  treatment 
by  many  physicians  until  about  thirty  years  ago. 

The  development  of  sanatorinms  in  which  careful  observations  have 
been  rnafle  mi  the  effects  t>f  these  exerci.ses  on  tubercyUais  patients 
has  resuked  in  swinging  the  pendulum,  and  rest  has  come  to  the  fore- 
gnamd  as  the  most  important  factor  in  combating  tlie  disea.se,  so  that 
at  jiresent  vigorous  protests  are  heard  from  many  sides  that  the  indo- 
lent Mfe  led  hy  sanatorium  patients  is  often  more  harmful,  for  various 
reasons,  than  the  exercises  which  were  formerly  in  vogue.  Indeed. 
Paterson  repi^rts  just  as  many  cures  at  Frimley.  where  the  patients 
do  graduated  work,  as  in  sanatoriunis  in  which  they  are  kept  at  perfect 
rest  ff>r  long  months,  or  even  years.  Moreover,  a  curious  phenomenon 
is  to  l»c  ofjserveil  in  most  sanatoriunis:  The  physicians,  nurses,  etc., 
are  mtistly  recrtiited  from  the  ranks  of  the  tuberculous.  They  all  work, 
mtire  or  less.  Yet,  on  the  whole,  they  are  doing  better  than  the 
patients  who  take  the  rigid  rest  cure.  Of  course,  they  are  a  selcnl 
group,  witli  chronic  lesitms.  But  patients  with  such  lesions  and 
activity  are  often  kept  at  the  rest  cure  for  exceedingly  long  ijeri»xis  of 
time. 

The  contradictory  evidence  in  favor  of  re^t  or  work  is  obviously 
due  to  the  fact  that  neither  rest  nor  exercise  is  a  panacea  which  will 
help  in  every  case.  l)Ut  that  ea(*h  has  its  indications  and  civntraindicii- 
tions,  Wiien  patients  presenting  symptoms  of  active  and  pn^gressive 
phthisis — fever,  anorexia,  emaciation,  etc. — are  urged  to  work  or 
exercise,  consideral^le  harm  is  often  done,  and  a  favorable  case  may 
thus  be  t^on verted  into  one  %vlnch  is  decidedly  hoprless.  In  tlie  later 
stages  of  the  <liscase,  when  the  lesion  has  localized  itst*lf  and  the  patient 
has  ni»  fever,  eats  well  and  feels  strong  enough  to  d<*  some  work,  |»erfect 
rest  nuiy  he  distinctly  harmful  as  wilt  be  pointed  out  later  on.  Hest 
and  exercise  have  their  indicutiniis  and  contraindications. 

IndicatioEs  for  Rest.  Nature  puts  most  patients  who  sulFer  from 
active  and  acute  forms  of  the  <Iisease  at  rest.  Tliey  are  weak,  anemic, 
emaciated,  and  the  exhausting  cough,  the  dyspnea,  and  tlic  phenom- 
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ena  of  toxemia  in  general,  preclude  any  kind  of  exercise.  But  in  the 
chronic  cases,  or  even  in  some  of  the  subacute  cases,  the  patient  may 
not  realize  his  plight  and  continue  working  at  his  occupation  until 
he  breaks  down,  when  it  is  too  late  to  recoup  the  lost  flesh  and  forces. 
Rest,  properly  applied,  in  this  class  of  cases  may  prove  life  saving. 

It  is  clear  that  all  active  cases  with  fever,  tachycardia,  anorexia,  emacia- 
tion, weakness,  etc,,  are  to  be  kept  strictly  at  rest  until  most  of  these  symp- 
toms have  disappeared.  It  must  be  stated  at  the  outset  that  the  extent 
of  the  lesion  is  no  reliable  criterion  as  to  the  indications  for  rest  and 
exercise.  A  patient  in  the  incipient  stage,  with  a  limited  and  circum- 
scribed lesion  at  one  apex,  and  suffering  from  fever,  dyspnea,  anorexia, 
etc.,  is  often  more  harmed  by  work  or  exercises  than  one  in  the 
advanced  stages,  with  extensive  involvement  of  both  lungs,  but  with 
normal  pulse  and  temperature. 

With  but  few  exceptions,  the  rate  of  the  pulse  is  as  good  an  index 
of  the  fitness  of  the  patient  to  work  as  there  w.  So  long  as  it  is  90  or 
over  per  minute,  or  it  is  accelerated  to  that  rate  by  mild  exercises,  the 
prognosis  is  not  good,  unless  the  patient  is  kept  at  perfect  rest.  In 
tuberculosis  we  often  meet  with  unstable  tachycardia;  the  pulse  runs 
up  to  120,  or  more,  per  minute  at  the  least  exertion  or  excitement. 
Such  patients  are  to  be  kept  in  bed,  or  on  the  reclining  chair,  until  we 
find  that  mild  exercise,  like  walking  slowly  on  level  ground  for  a  half 
or  one  mile,  does  not  unduly  accelerate  the  pulse.  Some  of  these  cases 
with  tachycardia  are  afebrile,  the  temperature  is  in  fact  very  often 
below  normal,  and  exercise  may  not  affect  it,  but  the  pulse  is  accel- 
erated on  the  least  exertion. 

Dyspnea,  when  present,  is  another  sign  that  the  patient  must  be  kept 
at  rest.  We  must  be  guarded  and  not  wait  for  subjective  dyspnea", 
because  many  tuberculous  patients  have  adapted  themselves  so  well 
to  their  difficulties  in  breathing  that  they  are  not  much  disturbed 
by  it,  and  when  seen  to  breathe  very  superficially  and  rapidly,  even 
more  than  thirty  times  per  minute,  they  may  inform  us  that  they 
suffer  no  inconvenience  in  this  respect.  It  is  objective  dyspnea  which 
should  guide  us  in  our  estimation  of  the  effects  of  rest  or  exercise  in 
tuberculous  patients.  Likewise,  acrocyanosis  is  not  to  be  taken  as  a 
sole  criterion.  Many  tuberculous  patients  with  healed  lesions  remain 
with  bluish  finger  nails  due  to  vasomotor  disturbances.  In  some  of 
these  patients  the  circulation,  while  below  par,  is  fair  enough  for 
ordinary  activities. 

Fever  has  been  considered  an  indication  for  rest  by  most  writers 
on  the  subject;  in  fact,  the  problems  of  exercise  and  rest  have  usually 
been  solved  by  the  thermometer.  In  cases  of  tuberculosis  in  which 
the  temperature  reaches  100°  F.  the  patient  is  put  to  bed,  and  kept 
there  until  it  descends  to  normal.  In  acute  cases,  with  continuous 
fever,  or  during  acute  exacerbations  in  chronic  cases,  or  when  some 
complication  ensues,  such  as  pleurisy,  or  any  non-tuberculous  infection, 
complete  rest  is  enjoined  until  the  fever  abates.  In  far-advanced  cases 
44 
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with  htrtic  fever,  reaehiii^'  a  high  degree  in  the  afternoon  or  evening, 
and  dropping  to  norma!,  or  even  belovv,  in  the  early  morning  hours, 
the  patient  is  to  he  kept  in  bed  at  ahsnlnte  rest.  There  are,  however, 
eases  of  tid^ert  niosis  with  fever  wliirli  ila  not  require  strict  rest.  They 
are  disenssed  in  detail  elsewhere,  while  speaking  of  the  treatment  of 
fever.  It  may  he  stated  here  that  the  IkhIv  of  maiiy  tnhertnihnis 
j>atieiits  adai>ts  itself  to  the  tt'niperatnre,  and  niiiderate  rise^  may  not 
at  all  disturb  tliem.  In  fart  many  of  this  elass  of  patients  do  In^tter 
w<irk  when  the  temperature  is  «>ne  or  one-and-a-half  degrees  F.  above 
norm  a  L 

Technic— The  rest  cure,  when  indieated,  is  to  be  carried  out 
metho<hcally.  In  acnite  progressive  cases  it  nutans  complete  rest  in 
l>ed  until  the  temjierature  deeline.s  to  l>elow  100'^  F*  Some  patients 
revolt,  saying  tiiat  they  feel  strong  enough  to  walk  around  for  several 
htinrs  of  the  day,  that  they  are  lonesome  and  would  surely  improve 
if  they  were  permitted  to  assume  the  ereet  position  for  some  time. 
But  they  are  t«j  be  told  that  fever  cannot  he  curefl  outside  of  the  bed, 
and  as  Poujatle  said:  "  rndi minted ly  prohmged  rest  in  lied  weakens 
a  patient,  but  it  weakens  less  than  fever,  which  kills/* 

Id  the  home  of  the  patient  it  is  a*lvisable»  when  feasible,  to  have 
two  beds,  in  nne  of  which  he  sleeps  during  the  night,  and  in  the  other 
he  sjM^nds  the  day.  Considering  that  the  patient  may  have  to  renuiin 
in  bed  for  weeks  or  months,  the  enforced  sohtude  is  liard  on  him» 
and  the  cfuinge  of  the  bed  has  some  salutary  etfect.  Moreover,  these 
]>aticHts  are  apt  to  sleef)  ikiring  the  <lay  and  snlfer  frnin  insomnia  <liiring 
the  night.  One  of  the  reasons  for  sleeping  during  the  day  is  the 
extreme  to  which  the  rest  cure  is  often  carried.  The  patient  is  pro- 
hil)ited  from  reading,  or  a<r*'])ting  visitors.  There  is  no  re;uson  far 
these  prohibitions  in  those  with  mild  fever;  espeeially  in  tuberculosis 
which  d(Jt\s  not  strike  the  [mtient  down  to  the  same  extent  as  fevers 
due  to  other  causes.  By  changing  the  room  and  bed  they  often  lie- 
come  habituated  to  sleep  in  one  bed,  and  remain  awake  during  the 
day  in  tlie  other.  One  room  ami  bed  nuiy  also  be  aired  while  the 
other  is  use<b 

In  the  morning,  when  the  patient  wakes,  he  is  to  be  given  a  sponge 
bath  -  one  with  alcohol  is  invigc^rating — and  dressed,  the  lower  half 
of  the  windnw  (»j>cnerl  and  the  bc<l  placed  in  such  a  pt>siti(»n  that  he 
can  look  out  on  the  living  world.  If  he  feels  c^old,  a  hot-water  bag 
should  W  i>lace<l  at  his  feet,  (ireat  care  must  he  taken  to  prevent  Ixxl- 
sores  in  prohingefl  and  advanced  eases. 

When  the  temjRTature  tlescends  below  1(M.P  P.;  in  prolongeci  canes 
when  it  reaches  this  dcgr«*e  only  at  a  certain  time  in  the  aflerrHxin. 
but  is  near  normal  during  the  re:st  of  the  day,  the  patient  may  l>e 
kept  at  rest  on  a  reclining  chair  during  the  greater  part  of  the  day, 
[jreferably  outdoors,  and  reading  and  mild  games  may  be  allowed; 
only  (hiring  the  hours  when  the  rise  in  temix'rature  is  ex(it»ctei|  is  he 
to  be  made  to  go  to  bed.     When  we  find  that  this  does  not  inerease 
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the  frvpr,  he  may  hv  permitted  milt!  exerebes,  such  as  short  walks, 
ami  the  eftWt^s  should  he  \vatelie<L  We  are  ofteu  surprined  to  fiud 
that  the  fever  disappears  altogether  with  mild  exereises.  1  have 
observed  this  to  }>e  the  case  when  walking  promotes  expt^ctoration. 
Tliis  rest  in  fjed  is  at  times  very  difficult  to  carry  out.  llie  poor  are 
often  working  for  weeks  while  the  tt?mperature  is  high — I  have  seen 
them  working  with  fever  of  10:r  F.,  and  even  higher.  When  heyond 
control  in  this  regard,  the  patient  is  tt»  be  sent  tt»  an  institution,  or 
to  one  of  the  day  and  night  camps.  I  have  seen  exeellent  results  in 
such  eases  after  the  patient  has  Ijeeii  at  one  i^f  these  institutions 
for  a  few  months.  Not  only  has  the  fever  disapjK'are<U  hut  tlie  patient 
was  educated  tu  appreciate  the  dangers  of  exercises  iluring  the  febrile 
stage.  Ihit  the  well-to-do  are  not  better  in  this  respect.  Very  often 
we  find  them  walking  around,  and  even  dissipating,  in  spite  of  the 
fact  that  their  temperature  is  ab<n'e  102°  F.  Indeed,  they  are  often 
less  amenable  to  reason  in  tliis  respect  than  the  poor*  They  are  to  be 
impressed  that  all  liusiness  and  pleasures  are  to  be  given  up  when  the 
teniperatnre  is  high. 

Contramdications. —  It  was  one  of  the  great  mistakes  of  many  sana- 
ttirimus  to  urge  all  patients  to  keep  at  perfect  rest  and  abstain  from 
work  or  exercises,  irrespective  of  the  form  of  the  disease  and  the 
constitutional  symptoms.  The  result  was  that  they  turned  out  lazy 
people — hy]>uchon<!riac*s — who  feared  work,  and  who  at  the  least 
fatigue  considered  thcmsehes  harmcil  by  it  after  they  had  been  cured. 
In  most  sanatt>riiuus  of  ttwlay  str<mg  ett'orts  are  Ijeiug  made  to  avoid 
such  mistakes. 

As  was  already  stated,  the  extent  of  the  lesion  is  nr*t  always  an 
index  as  to  the  intiication  for  rest.  There  are  juany  patients  with 
extensive  lesions  in  the  lung,  in  fact  with  large  excavations,  who  are 
well  able  to  make  themselves  useful  along  certain  lines.  Indeeil,  there 
are  cases  in  which  pri^lougcf!  rest  is  rlistiuctly  harmful.  Tlic  nervinis 
system  may  be  fum  tionally  damaged  beyond  repair,  the  desire  lor 
activity  may  be  stifled,  and  the  resistance  of  the  l)ody  in  general  may 
be  lowered.  It  has  also  been  suggested  by  Paterson  and  Inman  that 
prohmged  rest  deprives  the  patient  of  certain  reactions  which  biKlily 
activity  calls  forth  in  the  pulmonary  lesions .  and  which  are  of  great  use 
in  combating  the  <Ieleterious  etlects  of  the  disease. 

In  some  samitoriums  wliere  the  rest  cure  has  l)een  carried  to  excess 
we  often  meet  with  i>atienta  w^ho,  after  remaining  in  bed  or  on  the 
reclining  chair  for  several  months,  become  mentally  tirefl  and  listless; 
they  lack  interest  in  curreut  affairs;  other  become  hyjH»chonilriacs, 
consulting  the  thermometer  several  times  a  day  and  are  alarmed  at 
each  finding  above  or  below  normal.  They  ofteu  lose  all  liope  of  ever 
getting  cured  and  this  despondency  contributes  greatly  to  the  unfavor- 
able ctairse  of  the  diseas*'.  Having  met  many  patients  with  the 
**thermtm)eter  habit,"  I  have  often  regretted  the  invention  of  ihi^ 
uist rumen t  of  precision. 
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The  graduates  of  sanatoriums  in  which  the  rest  cure  is  carried  to 
excess  are  apt  to  be  lazy  for  the  rest  of  their  lives.  Some  of  them, 
discharged  from  one  institution,  immediately  seek  admission  to  another. 
As  Herman  M.  Biggs  says,  "A  sick  workman  is  converted  into  a 
healthy  loafer."  They  fear  muscular  exercise  of  any  kind  and  imagine 
that  the  least  work  aggravates  their  condition.  In  the  State  and 
municipal  institutions  in  this  country  we  find  many  with  a  record 
of  having  been  in  several  sanatoriums.  In  fact,  prolonged  rest  dis- 
ables any  human  being,  because  the  joints  become  stiff  and  any 
attempt  to  walk  produces  muscular  weakness,  pains  and  aches  in 
the  limbs.  In  some,  the  long  rest  favors  the  deposition  of  fat,  which 
is  very  encouraging,  but  when  carried  to  excess,  which  is  not  a  very 
rare  phenomenon  among  the  tuberculous,  it  may  disable  the  patient 
as  much  as  active  phthisis.  These  patients  must  have  exercises  to 
reduce  the  fat.  This  is  mainly  seen  in  patients  in  whom  the  disease 
may  or  may  nor  be  active,  but  at  any  rate  is  not  progressive;  the  lesion 
has  become  quiescent,  completely  surrounded  by  connective  tissue. 
Rest  may  only  produce  obesity  of  various  degrees,  but  does  not  assist 
in  the  healing  of  the  disease  focus  in  the  lung.  It  is  in  these  cases 
that  graduated  work  or  any  exercise  will  do  more  than  rest,  and 
McLean's  aphorism,  "If  the  phthisical  patient  would  live,  he  must 
work  for  it,*'  is  confirmed. 

Exercise.— When  the  temperature  and  pulse  become  normal  and 
remain  so  for  several  days,  walking  exercises  are  to  be  commenced, 
with  a  view  of  preventing  the  deleterious  effects  of  idleness,  as  well 
as  provoking  mild  reactions — auto-inoculations,  which  are,  in  most 
cases,  of  immense  benefit.  At  first  the  patient  is  allowed  to  walk  a 
mile  on  level  ground  and  the  effects  on  the  temperature  and  pulse  are 
watched.  It  may  be  done  during  the  morning  hours,  when  the  tem- 
perature is  normal,  while  in  the  afternoon,  when  there  is  some  fever, 
the  patient  is  ordered  to  rest  on  a  reclining  chair,  or  even  in  bed.  But 
in  those  in  whom  the  afternoon  temperature  is  mild,  below  99°  F., 
even  this  precaution  need  not  be  taken,  provided  the  pulse  is  below 
85  per  minute. 

The  following  schedule  for  walking  exercises,  modified  after  that 
given  by  K.  Ilyslop  Thomson,^  may  guide  the  patient  who  takes  his 
own  temperature: 


f    98.5  or  lower;  Iour  or  modium  walk. 
J    99.0: 1 


MorniriK  temperature      J    99.0;  short  walk. 

at  7  A.M.  I    99.5;  rest  outdoors  or  short  walk  around  house. 

[  100.0  or  higher;  remain  in  bed. 

[    99.0  or  lower;  medium  or  short  walk. 
Temperature  at  noon      -^    99.5;  short  walk. 

^  100.0  or  higher;  rest  in  bed  or  reclining  chair. 

Evening  temperature       f    99.5;  only  short  walk  on  the  following  day. 

lit  7  P.M.  ^  100.0  and  above;  complete  rest  during  following  day. 

*  Consumption  in  General  Practice,  London,  1912,  p.  223. 
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Hill  climbing,  or  walking  long  distances,  up  to  fifteen  miles  a  day  in 
afebrile  cases  without  tachycardia  may  be  permitted.  The  author  has 
thus  tested  patients  as  to  their  ability  to  work,  and  was  surprised  to 
find  often  that  they  were  rather  invigorated  by  the  exercise  and  they 
were  then  allowed  to  work  for  their  support.  Our  patients  are  told 
to  come  to  the  office  on  foot,  walking  a  mile  or  two,  and  if  when  they 
arrive  the  pulse  and  temperature  are  found  normal,  they  are  told  to 
walk  a  longer  distance  the  next  day,  etc.  When  this  test  shows  that 
no  harm  is  done  by  the  exercises  the  patients  are  allowed  to  work, 
first  under  supervision,  and  later  completely  discharged  with  instruc- 
tions as  to  the  signs  of  danger. 

Graduated  Labor.— Practitioners  among  people  in  large  cities  are 
often  impressed  with  the  capacity  for  work  of  many  consumptives 
amid  unfavorable  surroundings  for  years  without  visible  harm.  Among 
these  cases  there  are  many  who  are  evidently  active  but  not  progres- 
sive: some  are  entirely  quiescent.  We  must  repeat  that  the  extent 
of  the  lesion  is  less  of  an  index  as  to  the  capacity  for  work  than  its 
activity  as  revealed  by  the  constitutional  symptoms,  such  as  fever, 
tachycardia,  dyspnea,  etc.  Paterson'  developed  his  system  of  gradu- 
ated labor  after  observing  such  cases  in  England.  "It  occurred  to 
me/'  he  says,  "that  if  some  consumptive  persons  under  adverse  cir- 
cumstances and  without  any  medical  guidance  could  act  thus  without 
apparent  injury,  they  ought,  under  ideal  conditions  and  with  the  work 
carefully  graduated  in  accordance  with  their  physical  state,  to  be  able 
to  undertake  useful  labor.  On  this  assumption  manual  work  should 
be  of  great  advantage  to  patients  undergoing  treatment  in  a  sanatorium, 
as  at  first  it  would  do  much  to  meet  the  objection  that  members 
of  the  working  classes  are  liable  to  have  their  energy  sapped,  and 
to  acquire  lazy  habits  by  such  treatment;  second,  it  would  make  them 
more  resistant  to  the  disease  by  improving  their  physical  condition; 
and  third,  it  would  enable  them  by  its  effects  upon  their  muscles  to 
return  to  their  work  immediately  after  their  discharge.'* 

With  a  view  to  developing  the  muscles  of  the  upper  limbs,  which 
are  supposed  to  have  more  direct  influence  on  the  expansion  of  the 
lungs,  Paterson^  is  not  satisfied  with  walking  alone.  When  a  patient 
is  found  to  be  able  to  walk  two  miles  a  day  without  aggravating  his 
condition,  he  is  given  a  basket  in  which  to  carry  mould  for  spreading 
on  lawns,  etc.  No  case  of  hemoptysis  or  of  pyrexia  occurred  among 
these  patients.  When  they  have  been  on  this  grade  with  nothing 
but  beneficial  results  for  from  three  weeks  to  a  month,  they  are 
given  boys'  spades  with  which  to  dig  for  five  minutes,  followed  by  an 
interval  of  five  minutes  for  a  rest.  After  a  few  weeks,  several  of  the 
patients  on  this  work,  who  were  doing  well,  were  allowed  to  work  as 
hard  as  possible  with  their  small  spades  without  any  intervals  of  rest. 
As  they  had  all  improved  on  this  labor,  larger  shovels  were  obtained, 

»  Sixth  Intern.  Cong.  Tuberc,  1908,  1,  886. 
*  Ibid,,  901. 
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and  it  was  found  that  these  patietitsr  were  able  to  use  them  withf>ut 
the  oceurreiiee  of  hemoptysis  f>r  *»f  a  rise  in  teiriperatiire.  About  this 
time  many  of  the  [)atieuts  were  feeling'  so  well  that  it  beraiiie  iieees- 
sary  to  restrain  them  from  citing  ttm  muth, 

Paterson  worked  out  a  sehedule  for  ^iuradeii  work  whieh  brought 
excellent  residts.     It  wa.s  noted  that  many  patients  on  their  arrival 
are  somewhat  remarkable  for  a  somewhat  sullen  and  apathetic  attitude, 
but  as  soon  as  their  physieal  etuidittdn  undergoes  amelinnititin,  all 
traees  tif  gloom  aral  depressi*m  leave  them  and  they  beeome  lively,j 
elieerful  individuals.     In  many  eases  in  wlueli  the  iinprovemeiit  wasJ 
not  prompt,  the  effect  of  harder  w^ork  was  tried  anrl  often  a  progressiv'©| 
improvement  was  noted  at  onee.     I^aterson   found  that  the  danger! 
signals  are:  a  temijerature  (»f  UJ*^  F.  or  higher  in  men  and  ^Mhtr  F.  in* 
women »  loss  of  appetite  and  slight  headache.     As  soon  as  these  ap[>ear 
the  patient  is  to  he  put  to  bed  until  the  temperature  goes  dcjwn  to 
m>rmaL     In  my  experience,  a  rapi<j  pulse  is  r*f  even  more  importance 
as  an  indication  that  exercises  are  deleterif»us. 

In  man,  working  with  Wright's  metlnHl  of  ascertaining  the  opsonic 
index  in  patients  under  this  graded  work  system  of  I'aters^m.  found] 
that  it  was  at  some  part  of  the  day  well  above  normal  and  he  explatTis^ 
it  as  due  to  the  stimulus  siip|ilied  l>y  the  work,  inducing  artificiaj 
auttvinoculation;  that  the  organism  responds  by  the  production  of 
immune  bodies.  In  fact,  whenever  excessive  auto-irioculation  takes 
place  harm  is  done.  This,  he  points  out,  must  be  readily  reeognix€N| 
clinically  if  harm  is  to  be  avoided*  **A  patient  doing  well  on  tlie 
grade  of  work  prescribcrl  for  him  and  with  no  almormality  of  tern- 
perature  suddeidy  coniplains  of  feeling  tired,  of  loss  of  ap[)etite  and 
of  liea<laehe;  ant!  tlie  tenjperature  chart  registers  an  elevation  to 
9^r  or  1IM}°  F.  These  are  precisely  the  s>inptoms  whieh  are  found 
during  tlie  negative  [ihase  after  excessive  dose  i*f  bacterjal  vaccine." 
I*atcrst>n  is  guiileti  in  his  conduct  of  a  case  by  the  thermometer, 
and  whenever  the  temixTature  registers  99^  and  over  in  men  and  99.*>®| 
in  women  (by  naaithK  the  patient  is  kept  strictly  in  bed*  When" 
work  has  l>een  assigned »  the  teni|>erature  is  watched,  and  sa  h>rig  as 
it  is  not  increased  by  the  exertion,  the  wt>rk  is  increasetl  in  duration 
and  intensity.  Fven  afebrile  patients  who  are  of  jioor  general  ctmdi- 
tion  are  not  allowe<l  to  work,  but  kept  at  (jerfect  rest,  e.vet*pting  that 
they  are  allowe*!  to  walk  to  and  from  the  fiining  hall  for  their  meals. 
It  is  thus  evident  that  there  is  little  new  in  this  system  of  exercises 
and  work.  Physicians  havt^  always  allowed  their  afebrile  patients  \vh4> 
are  of  gofwl  general  eoiulition  and  n*>t  easily  fatigued  to  work  and 
war  net  I  tliem  to  stop  as  soon  as  s\  mptoms  of  toxemia,  such  as  a  tired 
feeling,  weakness,  debility,  drcmsiness,  make  their  appearance.  Intel- 
ligent [mtients  have  been  given  thermometers  to  guide  them. 

Paterson's  methini  has.  however.  *hjne  a  great  ileal  for  institutional 
patients  hy  drawing  attention  to  the  importaTice  of  exercises  ami  work 
in  attempts  at  prevention  of  indolence  which,  in  many  cases,  remnin^s 
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as  a  reniiiider  of  the  disease  and  the  institutional  life  to  whic^h  they 
have  Ireen  siihjeettHh 

Outdoor  Games. —Afebrile  patients  \vithf>ut  taehyeardia  are  to  be 
enenura^er!  to  ilo  stmie  cxereise  in  the  open  air,  otherwise  they  are 
likely  to  brood  over  their  troubles,  and  in  some  eases  even  harmed 
by  obesity.  Walkiiij^  exercises  alone  are  often  insnfficient  to  keep  the 
averajje  patient  Inisy,  and  taitdoor  games  are  often  go<id  to  helj>  him 
pass  his  time  pleasantly  arnl  to  benefit  the  mnseles,  the  ap]>etite,  and 
the  metabolism. 

In  advising  a  patient  as  to  ontiloor  games  we  must  always  eonsider 
his  life,  habits,  and  t/ustoms  before  he  took  sick.  Those  who  indulged 
in  sports  may  he  permitted  to  resume  their  favorite  games,  pnivided 
they  flo  not  raise  the  temperature,  or  prorluee  breathlessness.  This 
at  onee  excludes  certain  games*  *'A1I  violent  sports  should  be 
avoided/*  says  Lawrason  Brown,  "Golf  (without  the  full  swing), 
er*K|uet,  fishing  and  hunting  (not  entailing  too  mueh  exercise),  gentle 
bicycle  riding  (on  the  level K  rowing  or  ]>addling,  skating  (for  those 
proficient),  skiing,  snow-shoeing,  swinnning  (in  great  moderation), 
and  horseback  riding  may  be  indulged  in  with  moderation  when  the 
disease  has  been  arrested." 

It  seems  to  nie  that  of  the  outdoor  games,  golf  is  the  best  for  patients 
who  have  just  reetjvered  from  phthisis.  Cricket,  football,  and  athletic 
s|K>rts  in  general  yiroduee  more  or  less  dyspnea,  while  golf  makes  less 
violent  demands  on  its  votaries  and  is  usually  played  in  open,  breezy 
places.  Hnwe\T-r,  those  who  perspire  freely  are  at  times  greatly 
harine*!  by  outdoor  exercises.  "Catching  cold"  is  apt  to  reactivate 
quiescent  lesions  (sc*e  p.  125).  Though  in  this  bacteriological  era 
many  iUmy  the  etiological  potentialities  of  eohjs  and  chills,  exijerienee 
has  tauglit  tliat  they  are  factors  for  evil  in  many  cases. 

Indoor  Games,  The  tuberculous  i>atient  is  to  be  allowed  some 
games  for  his  annisement  when  lie  is  kej^t  indoors,  excejiting  when 
the  temperature  is  alxjve  ItM)'^  F,  and  he  is  kept  in  bed  during  the 
whole  day,  I  iR^lieve  it  is  wrong  to  interfere  with  them  when  they 
play  cards,  checkers,  and  chess,  as  is  often  done  in  public  sanatorimns, 
on  the  assumption  that  the  excitement  is  liable  to  raise  the  temperature, 
provoke  hemoptysis,  etc.  While  it  cannot  be  said  that  these  games 
immunize  patients  against  such  accidents,  I  have  never  seen  such 
results  follow  when  they  are  allowed  t**  have  some  amusement  during 
the  long,  lonesome,  days  and  weeks  in  the  institutiiai  or  at  home  in  the 
sick  room. 

Patients  treated  at  home  are  not  to  be  allowed  to  go  to  theaters, 
or  other  iniloor  and  badly  ventilated  places  of  amusement  so  long  as 
they  have  fe\'er. 


CHAPTER  XXXVII. 
OPEN-AIR  TREATMENT. 

Most  writers  state  that  Brehmer  was  the  first  to  demonstrate,  in 
1859  in  his  sanatorium,  the  great  value  of  the  oj>en-air  method  of  treat- 
ment of  tuberculosis.  But  it  is  a  fact  that  he  had  many  precursors. 
In  1840  George  Bodington,  a  country  doctor  in  the  village  of  Erding- 
ton,  published  an  Essay  on  the  Treatment  and  Cure  of  Pulmonary 
Tuberculosis,  in  which  he  vigorously  protested  against  the  close  con- 
finement of  consumptives  for  fear  of  the  evil  influences  of  cold,  fresh 
air,  "forcing  them  to  breathe  over  and  over  again  the  same  foul  air 
contaminated  with  diseased  eflBuvia  of  their  own  j>ersons."  Arguing 
against  the  value  of  antimony,  calomel,  and  bleeding,  which  were  in 
vogue  in  those  days,  he  urged  the  free  administration  of  nutritious 
food  and  stimulants  with  plenty  of  exercise  in  pure  and,  if  possible, 
dry,  "frosty"  air.  In  short,  his  great  si>ecific  in  phthisis  was  dry, 
cold  air  which,  he  said,  had  a  most  powerfl  influence  in  "healing  and 
closing  of  cavities  and  ulcers  of  the  lungs." 

Needless  to  say,  he  was  severely  handled  by  his  contemporaries  and 
so  discouraged  that  he  had  to  give  up  his  method  of  treatment,  con- 
verting his  "sanatorium"  into  an  insane  asylum.  Brehmer  in  Ger- 
many and  Trudeau  in  the  United  States,  later  took  up  work  along  the 
lines  of  Bodington  and  met  with  no  small  amount  of  opposition  and 
ridicule  from  the  contemporary  leaders  of  tlie  profession  and  the  laity. 

At  present  the  gospel  of  fresh  air  needs  no  evangelists  to  bring  it 
home  to  most  sufferers  from  phthisis;  it  is  the  acknowledged  corner- 
stone of  phthisiotherapy.  The  only  difference  of  opinion  is  where  and 
how  it  can  be  applied  most  effectively.  Some  send  their  patients  to 
certain  regions  where  the  climate  is  alleged  to  have  a  specific  influence 
on  the  disease;  others  direct  them  to  sanatoriums  where  they  may 
benefit  by  both  the  climatic  advantages  and  certain  therapeutic 
methods  which  are  the  hobby  of  the  presiding  genius.  Many  are  con- 
vinced that  similar  advantages  may  be  obtained  at  the  home  of  the 
average  patient. 

Where  Open-air  Treatment  May  be  Obtained.— The  open-air  treat- 
ment consists  in  inducing  the  patient  to  live  permanently  in  pure, 
fresh  air,  preferably  outdoors  or,  when  he  must  stay  indoors,  the  air  in 
the  room  is  to  be  renewed  constantly.  There  is  no  question  but  that 
this  is  best  obtained  in  the  country,  or  in  a  special  institution.  But 
most  patients  cannot  afford  to  leave  the  city  for  an  indefinite  period, 
nor  are  there  a  suflRcient  number  of  institutions  in  any  country  to 
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accommodate  all  active  tuberculous  patients  with  places  for  as  long 
as  the  disease  lasts.  In  fact,  if  all  the  patients  were  to  decide  that 
they  want  to  submit  to  hospitalization  for  therapeutic  or  prophylactic 
purpKJses,  it  would  be  found  that  only  a  small  fraction  of  the  eligible 
could  be  accommodated. 

Says  Edward  Cummings:^  "Personally  I  cannot  see  the  need  of 
banishing  the  tuberculous  patient  from  his  comfortable  chamber  to  a 
shack  in  the  back  yard,  or  a  woodshed,  or  a  tent  house  in  the  dusty 
desert.  One  does  not  always  have  to  go  across  the  continent  to  get 
fresh  air,  not  even  out  in  the  yard.  .  .  .  The  ordinary  bedroom 
for  most  persons  is  well  enough.*'  My  own  observations  in  large 
modern  cities  like  New  York,  Boston,  Chicago,  St.  Louis,  Philadelphia, 
London,  Manchester,  etc.,  have  convinced  me  that  results  can  be, 
and  are,  obtained  which  compare  favorably  with  climatic  and  institu- 
tional treatment.  Of  course,  in  the  congested  districts  and  slums, 
the  overcrowded  tenements  are  even  less  suitable  for  consumptives 
than  they  are  for  human  habitation  in  general.  But  there  are  dis- 
tricts in  every  city  which  can  be  utilized  for  the  purpose  of  housing 
consumptives  and  the  results  attained  will  not  be  behind  those  attained 
after  sending  patients  far  away  from  their  homes  at  great  expense  and 
often  hardship. 

The  suburbs  around  cities  are  suitable  for  families  in  which  there 
are  tuberculous  members,  and  the  expense  involved  in  moving  them  to 
these  parts  is  comparatively  trifling;  in  fact,  the  rent  is  often  lower, 
and  they  need  not  lose  their  jobs,  or  break  up  their  business.  The 
social  and  economic  aspects  of  tuberculosis,  which  are  but  rarely  con- 
sidered in  this  connection,  assume  a  different  aspect  when  the  patient 
must  not  be  sent  far  away  from  home,  or  from  the  place  of  employment 
of  those  he  depends  on. 

Open-air  vs.  Climatic  Treatment.— These  two  methods  must  be 
kept  distinctly  apart.  Experience  has  taught  that  there  is  no  climate 
on  the  habitable  globe  in  which  consumption  does  not  occur,  or  where 
a  patient  sick  with  the  disease  will  surely  recover,  even  when  sent 
thither  in  the  very  incipient  stage  of  the  ailment.  In  the  climatic 
resorts  which  have  become  popular — and  it  is  a  fact  that  the  popular- 
ity of  a  region  is  by  no  means  an  index  of  its  therapeutic  efficacy — the 
patient  must  subject  himself  to  a  certain  discipline,  if  he  expects  results. 
Irrational  mode  of  life  in  the  mountains  or  at.the  sea  coast  will  aggra- 
vate the  condition  of  a  consumptive  to  the  same  extent  as  it  will  in  the 
city.  A  healthful  mode  of  life  in  any  place  will,  and  does,  improve  the 
condition  of  the  average  consumptive,  no  matter  where  he  is. 

The  treatment  of  tuberculosis  in  certain  climatic  regions,  as  we  shall 
see  later  on,  has  its  indications  and  contraindications,  while  home 
treatment  has  certain  advantages  in  this  regard.  It  can  be  applied 
successfully  in  the  treatment  of  nearly  all  cases,  in  all  forms  of  phthisis, 

»  Journal  of  Outdoor  Life,  1912,  9,  257. 
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and  ill  all  its  stages;  striking  results  are  ol>tainecI  in  patients  with 
limited  means,  as  well  as  in  those  who  are  weil*t(**do;  iti  fehrile  and 
afebrile  eases;  in  hern<^rrhaf^ir  antl  taeliectie  (*ases;  in  thost*  with  or 
without  pistrie  derangements.  In  short,  in  all  eases  f*f  tulR*r<iihisis, 
in  all  its  forms,  in  all  sta^res  of  the  disease^  fhiring  any  season  of  the 
year  in  almost  any  elirnate,  except  tlie  arid, 

T(*  he  suceessful,  it  must  he  ap[)lied  rigonaisly»  inetln>dieal1y,  and 
pn>i)erly  regulated  hy  the  physieian.  This  is  no  more  than  institutional 
treatnu*nt  deijends  oiu  excepting  that  the  former  is  cheaper  fi*r  the 
community  which  is  eharji^ed  with  caring  for  its  consumptives,  and 
more  attractive  to  many  wh(»  have  sufficient  mattTia!  means  at  their 
efamnaiKL 

Danglers  of  SUgn&nt  Air. -Our  c(»nception  of  the  heneficial  effects 
of  indoor  life  has  undergone  radical  changes  during  recent  years.  The 
reasons  why  the  stagnant  air  in  a  room  iH*cupied  by  human  beings 
is  luirnd'nl  are  not  rlcar.  Recent  investigations  hy  I^onard  Hill, 
Haldane,  Henefhrt,  Miigge,  <\-K.  A.  Winshnv,  and  otiiers,  have  shown 
tluit  it  is  ntjt  the  ex*Tss  t»f  carlxni  dioxide,  or  the  decrease  in  the  pro- 
portion of  oxygen  which  renders  the  stagnant  air  harmfuL  The 
most  deterioratcfl  air  in  a  hafJIy  ventilated  room  never  shows  \m 
analysis  as  mnch  as  1  [jer  cent  (»f  carbon  dioxide,  while  in  famous 
health  resorts  at  liigh  altitu<le  there  is  a  far  greater  deficiency  of 
oxygen  than  can  ever  Ije  found  in  the  worst  ventilated  room,  '\he 
specific  organic  poisons  of  human  origin,  the  morbific  anthrop^itoxins. 
of  which  srjme  have  spoken,  have  never  been  isolated. 

As  Winshw'  points  out,  re<rnt  studies  indicate  !>eynnd  any  reason- 
able (hnd*t  that  the  more  obvious  elTects  experienced  in  a  l>adly  ventil- 
ated room  are  due  to  tlie  heat  and  nnasture  priKhjced  by  the  Ixnlies 
of  the  occupants,  rather  than  to  the  carbcm  di*»xirle  or  other  suhstruu'es 
given  off  in  the  !>rcath.  Two  fundamental  exj)eriments  have  Ijeen 
re|>eatt^fl  again  and  again  which  would  suffice  ttJ  demun?>trate,  as  F. 
S.  Lee  has  so  well  expressed  it,  that  the  problem  of  ventilation  is  not 
chemical  but  physical — not  respiratory,  but  cutaneous.  These  are: 
First,  that  subjects  iuunured  in  close  chandjers  and  exposed  to  heat 
as  well  as  the  chemical  |>njducts  formed  therein  are  not  at  all  relieved 
by  breathing  pure  outihw^r  air  through  a  tube:  and  second,  that 
they  are  completely  relieved  by  keeping  the  chandxT  artiHcially  itnA 
without  changing  the  air  at  alb  and  are  relieved  to  a  considerable 
extent  by  the  mere  cottling  effects  of  an  electric  fan. 

Investigations  nnnle  by  the  New  York  State  ( Vanmission  on  Wntila- 
tion  have  shown  that  the  temperature  and  the  puls4*-rate  ot  an 
individual  are  markedly  increased  by  even  a  slight  increase  in  the 
room  temperature;  they  also  confirm  Lccaiard  HilFs  observatitms  that 
overheated  nnans  enhance  the  susceptibility  to  respiratory  diseases 
owing  to  changes  in  the  mucous  membrane  which  follow  exposure  to 

t  Science.  N.  S.,  1915,  41,  625. 
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lint  and  rlry  air,  ami  the  resistanc-e  of  animals  U\  artifidal  infection  is 
very  definitely  Itmererl  l>y  chill  f(i||fHvin^  expfisnrc  t"  a  hnt  atinosphere. 

In  eonneetinn  with  tiilHTciiltisis,  in  which  the  a)}petite  is  of  snch 
great  im[)nrtancc*  it  is  tif  interest  that  stagnant  air  rednces  the  desire 
for  food  perceptihiy.  In  two  series  of  experitnents  made  by  the 
above-mentioned  ('f)minission.  staiulard  huicheonH  were  served  to 
the  sulijects  in  the  exi)eriinental  chambers  and  the  amonnt  on  their 
plates  weighed.  In  one  series  the  subjects  cfinsumed  on  the  stagnant 
tlays  an  average  of  1151  calories  and  on  the  fresh-air  days  an  average 
of  bins  calories,  an  increase  of  13  per  cent.  In  a  second  series  during 
collier  weather*  the  average  consumption  was  larger,  1492  calories 
UvT  the  stagnant  and  \i\2\\  cah*ries  for  the  fresh-air  days. 

We  have  here  an  explanation  for  the  utility  of  fresh  air  in  the  treat- 
ment of  tnhercnlosis.  Stagnant  air  is  liad  primarily  because  of  its  high 
temperature  and  lack  of  cooling  air  movement,  sometimes  c(mibine<l 
w  ith  high  humidity.  In  fact*  a  lack  i*f  humidity,  as  F^helps  has  pointed 
ont,  makes  hot  air  feel  cooker  and  cold  air  feci  warmer.  It  is  very 
iinptJrtant  that  the  air  iti  a  living  room  shradd  not  he  dry,  as  it  is  in 
most  of  our  artificially  heated  rooms  during  the  winter.  Living  in 
stagnant  air  the  patient  feels  imcomff^rtal>le,  inert  and  listless,  aud 
abo\'e  all,  loses  his  appetite  for  food,  which  is  very  essential  m  the 
treatment  of  phthisis.  The  open-air  treatment  seeks  to  remove  the 
drawbacks  of  inchior  life  amid  stagnant  air.  For  a  certain,  but  limitefl 
number  of  patients  it  is  attained  best  in  a  good  sanatorium,  but  it 
may  Im?  just  as  well  attaijied  at  home  within  the  city  iuc*s  in  luost 
houses. 

Technic  of  Treatment.  If  the  patient  lives  in  a  capacious  ht>me,  or 
in  one  in  winch  he  may  have  a  fair-sizeft,  well-lighted,  and  ventilated 
room  to  himself,  in  a  district  or  street  which  is  not  overerowded,  he 
uiay  remain  where  he  is.  But  in  case  he  lives  in  the  slum  district  of 
a  large  city,  in  a  dingy  autl  overcrowded  tenement,  he  must  move  to 
lietter  quarters  which  are  available  in  every  city.  If  his  <»ceupation, 
or  that  of  those  he  depends  mi,  is  not  in  the  way,  it  is  even  better  that 
he  move  to  the  outskirts  of  tlie  city,  or  to  a  suburb  where  certsiin 
advantages  may  be  t*btaine<l  which  are  not  available  or  feasilile  in  the 
city. 

A  few^  worrls  shtjuld  be  said  about  the  various  shacks,  tents,  special 
window  tents,  etc.,  which  have  f>een  contrived  for  the  city  dweller 
with  a  view^  of  giving  Inm  an  ofjportunity  tt>  live  outdoors,  or  in  a  well- 
ventilated  ntom.  Most  of  them  are  not  feasible.  They  cannot  be 
usetl  in  the  thickly  inhabited  parts  of  cities;  the  tents  or  shacks  can- 
not be  pjhieefl  in  the  back  yards,  on  the  roofs,  etc.,  without  attracting 
the  curious,  or  even  exposing  the  patient  to  eviction  Iiecause  of  the 
resentment  of  the  neighbors.  I  have  seen  a  few  [>atients  in  New  Ytjrk 
<1ty  who  have  made  ns<'  ui  these  contrivances,  but  they  were  rare 
exceptions,  and  they  lived  in  private  dwellings  in  the  outskirts  of  the 
city. 
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But  the  average  bedrooin,  excepting  in  the  diTij^'v  tt^nnnents,  is 
sufficient  for  nur  jjiirpeKses.  If  thr  patient  is  allmvcil  to  remove  the 
window  sashes,  l)uth  the  upper  ami  the  li>wtT,  as  (^nmniiriKs  su^>;este<i, 
he  may  convert  it  intn  fn>eii-air  slee]no|^'  quarters.  The  patient's 
nwrni  should  he  large;  one  witli  a  eapaeity  of  :i(HN)  to  35<M)  euliic  feet 
of  air  is  l>est.  But  it  must  always  Ix*  reineniliered  that  cubic  ttjnwf  is 
fif  litth'  mliif  pfT  .vf»  ttKl(\%s  It  if  prfrvidt^d  nitb  fjfteieut  me(tnff  of  i^^ritilntion. 

In  motlern  apartments,  rooms  with  wiikIows  opening  into  air  shafts, 
or  narrow  i*f>urts,  are  not  gooii  for  tnherenlrHis  patients;  they  should 
have  rooms  with  windows  opening  into  the  street,  or  a  spacious  court- 
yard. In  aj)artn^ent  houses  with  elevators  the  top  floor  is  the  best, 
the  higher  the  building  the  better.  But  in  houses  without  elevators 
the  advantages  of  the  pure  air  in  the  upper  stories  are  often  negated 
by  the  exertion  necessary  in  stair  climbing  by  walking  patients;  but 
the  gnnniit  flof>r  should  be  avoided  in  tenements  because  it  \% 
almost  invariably  dark  and  badly  ventilated.  It  should  also  lie  seen 
that  trees  do  not  obstruct  the  entry  of  air  and  light  to  the  room,  and 
favor  excessive  humidity.  The  windows  of  the  rot»m  must  be  located 
so  that  the  sun's  rays  enter  them  for  at  least  part  of  the  day  and  pene- 
trate at  least  ten  feet  into  the  room. 

The  walls  of  the  ro(>m  shouh!  be  painted,  not  papered.  All  urmec^es- 
sary  curtains  and  liangings  should  be  iliscarded,  leaving  nothing  but 
roller  shades  on  the  wiiulows.  Carpets  are  obviously  bad,  but  some 
rugs  should  be  left  on  the  floor.  Bare  floors  are  apt  to  distN:>urage  the 
patient  as  well  as  thrjse  around  him  The  rugs  can  l»e  taken  out  at 
frecpient  intervals,  aired,  and  disinfected.  The  Hoor  should  W*  waxed 
or  painted,  so  as  to  be  easily  cleaned.  Steam  or  hot-water  heating  is 
liest;  gas  heating  is  to  be  avoided  because  it  consumes  oxygen  from 
the  air.  The  usual  contrivances  to  prevent  excessive  dryness  of  the 
air  should  he  used. 

Afebrile  patients  who  are  allowed  outdoor  exercises  should  remain 
in  the  room  very  little  during  the  day.  In  the  city  afebrile  patients 
may  leave  their  rooms  soon  after  breakfast  and  go  to  some  neiglib<iring 
park  vi  here  thcN'  are  to  s|>end  the  greater  part  of  the  tiay.  In  the  out- 
skirts of  the  city,  or  in  the  suburbs,  there  may  be  sufficient  space  around 
the  house,  as  well  as  porches,  balconies,  etc.,  on  which  they  may  exer- 
cise and  rest  comfortably,  read,  or  do  some  light  work  under  careful 
supervision  of  the  pliysician.  Intelligent  patients  may  he  given 
therimimeters  with  directions  to  guide  them  as  to  the  etferts  i»f  exercise 
or  work.  Constant  use  of  the  thermometer  by  the  patient  is,  however, 
a  double-edged  sword,  as  has  been  pointed  out  elsewhere. 

The  season  of  tJie  year  has  little  effect  on  the  outdoor  life.  The 
patient  is  to  spend  the  greater  part  of  the  day  outdoors  cluring  the 
winter,  as  well  as  during  the  summer.  Only  intense  cold,  or  sun  rays^ 
rain,  or  strong  winds,  are  to  be  avoide<I  by  seeking  shelter.  Excepting 
during  blizzards,  snow  is  rather  invigorating  to  the  average  patient 
of  this  class.     But  here  again  it  is  to  be  borne  in  mind  that  very 
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emariatcd  and  aiieinir  pjatientw,  also  those  o\'er  forty  years  of  age, 
(io  not  tolerate  cold. 

SleepiBf  Porches.— Those  living  in  the  outskirts  of  the  city  or  the 
siibiirt*^  rnay  ha\'e  tents  in  which  they  sleep  during  the  night,  and  seek 
sheher  during  incleniencies  of  the  weather.  But  the  usual  tent  is 
rather  stuffy  and  damp  during  the  suinuuT  and  autumn,  and  too  c<jld 
during  the  winter  for  a  tui>ereijlou:>;  patient*  There  are  made  at 
present  tent  houses,  or  canvas  liungalows,  which  are  excellent  because 
of  the  comforts  they  afford  arid  the  good  ventilation  that  may  be  had 
within  theuK 


Fir..  1 17.  —  A  knittt'd  ht/lm*  t  for  pmif-ctiti^  hc-ad,  ihm-Ic  and  shoulders.  (T.  S.  Carrington.) 

It  i.s,  however,  best  that  the  patient  remain  the  greater  part  of  the 
day  on  the  porch  ami,  in  most  cases,  he  may  sleep  in  a  bed  placcrl  im 
the  pfirch.  During  the  day,  in  ease  perfect  rest  is  to  be  enjoined,  lie 
may  remain  on  some  form  of  reclining  ehair  of  wliieh  there  are  at  present 
many  on  the  market,  such  as  the  Universal  iieclining  (liair,  tfie 
Kalamazoo  Chair,  the  common  hammock  chair,  the  willow  long  chair, 
etc.  During  the  cold  winter,  if  he  is  not  extremely  anemic  and  emaci- 
ated and  not  over  forty  years  of  age.  the  patient  may  also  remain  on  the 
poreh  on  one  of  these  chairs  during  the  day,  and  in  a  be<l  <luring  the 
night.  **Tlie  whole  problem  is  one  of  sufficient  bedclothes  and  the  use 
of  some  sort  of  hood  or  head  covering  (Fig.  117);  in  short,  to  dress 
especially  for  sleeping  out."  As  Cummings  suggests,  "by  putting  on 
a  suit  of  underwear,  a  flannel  shirt,  pajamas  of  outing  flannel,  and  a 
hood  of  flannel  or  eiderdown,  and  furnishing  the  bed  with  plenty  of 
light  weight  but  warm  blankets  and  comfortables  one  can  sleep  with  a 
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continuous  flood  of  fresh  air  in  severe  weather  with  perfect  comfort 
and  safety/'  But  it  must  be  emphasized  that  the  number  of  patients 
benefited  by  sleeping  outdoors  during  the  winter  months  is  rather 
limited.     Individualization  is  imperative. 

It  is  self-evident  that  sleeping  porches  are  only  feasible  in  rural 
districts,  and  not  in  large  cities,  excepting  in  their  outskirts.  But  it  is 
always  important  to  remember  that  the  proper  construction  of  a  sleep- 
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Fio.  118.— Porch  expost^d  on  three  dides;  no  provision  for  keeping  the  bed  wami 
during  the  day.     (MacW'hinuie.) 

ing  porch  is  not  a  simpV  matter.  A.  Morgan  MacWhinnie^  investi- 
gated KM)  sleeping  porches  in  the  Northwest  and  found  the  follow- 
ing conditions:  In  9()  cases  the  sides  of  the  sleeping  balcony  were 
partially  protected  from  the  wind  and  rain  by  a  tarpaulin  or  some 
other  material.  Two  had  no  protection  whatever,  and  one  was 
inclosed  with  glass  windows  which  could  be  thrown  oi)en  horizontally 


»  New  York  Med.  Jour.,  1914,  W,  780. 
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at  night  on  retiring.  This  was  the  only  one  that  could  be  closed  in 
the  daytime,  and  had  hot-water  radiators  connecting  with  the  boiler 
in  the  cellar  that  kept  the  bed  and  its  coverings  as  warm  all  day  as  the 
rest  of  the  house.  In  98  cases  the  bed,  mattresses,  linen,  and  covers 
were  exposed  all  day  to  the  dampness  of  the  atmosphere.  I  found 
similar  conditions  in  most  of  the  sleeping  porches  in  the  East. 

The  warming  of  the  bedding  and  coverings  and  keeping  them  dry  are 
elements  which  are  very  often  neglected  in  open-air  treatment,  and 
it  is  not  surprising  that  most  patients  cannot  sleep  outdoors  on  cold 
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Fig.  119.— Ideal  sleeping  porch.  When  the  bed  is  fully  extended  on  the  porch,  the 
footboard  closes  the  room  from  the  outside  air;  when  bed  is  in  warm  room,  headboard 
closes  opening  to  sleeping  porch.     (MacW^hinnie.) 


and  moist  days.  Moreover,  an  attendant  must  be  engaged  to  attend 
to  these  details,  and  this  is  costly  for  the  average  patient.  MacWhinnie 
suggested  sleeping  porches  which  have  none  of  these  disadvantages; 
they  are  so  arranged  as  to  be  completely  protected  from  the  weather. 
He  urges  that  the  doors  should  be  large  so  that  the  bed  can  be  kept  in 
the  heated  room  during  the  entire  day  and  bedding  remains  warm  and 
dry.  When  ready  for  the  night,  it  should  be  wheeled  to  the  sleeping 
porch,  thus  obviating  disadvantageous  conditions  mentioned  above. 
Figs.  118  and  119  show  the  plan  of  a  sleeping  porch,  designed  and 
constructed  by  Dr.  D.  C.  Hall.    An  opening  is  made  in  the  wall  large 


704  OPEN-AIR  TREATMENT 

enough  for  the  bed  to  roll  through  to  the  porch.  The  head  and  foot 
boards  are  so  constructed  that  the  opening  in  the  wall  is  entirely 
closed  when  the  bed  is  at  full  length  on  the  porch  or  in  the  room. 
The  room  is  thus  kept  warm  for  dressing  in  the  morning.  The  bed 
is  supported  by  four  large  roller-bearing  wheels,  one  hand  of  a  child 
sufficing  to  move  it  out  or  in.  Grips  are  so  arranged  that  the  bed  can 
be  drawn  out  or  in,  while  the  occupant  is  in  the  reclining  position. 

The  afebrile  patient  may  indulge  in  driving,  automobiling,  or  sleigh- 
ing during  the  winter,  but  always  within  the  limits  set  by  the  physician. 

He  should  discard  many  of  the  pleasures  of  healthy  people,  even 
when  he  thinks  he  is  well;  he  should  not  visit  theatres,  balls,  crowded 
restaurants,  etc.,  where  large  numbers  of  persons  congregate  and 
contaminate  the  air.  Many  a  patient  who  has  been  doing  well,  and 
on  the  road  to  recovery,  has  suffered  a  relapse,  or  a  complication, 
after  attending  a  function  at  which  a  large  number  of  persons  got 
together  in  a  confined  space.  Many  suffer  relapse,  or  reactivation 
of  the  disease  after  exposure  to  the  vicissitudes  of  the  weather. 

Open-air  Treatment  of  Febrile  Patients.— With  febrile  cases  things  are 
not  so  simple.  They  must  remain  in  bed  as  long  as  the  fever  lasts, 
excepting  under  circumstances  which  are  discussed  elsewhere.  In  the 
city,  the  bed  can  only  be  kept  within  the  room,  and  for  this  reason,  as 
well  as  for  others,  it  must  be  placed  near  the  window,  so  that  not  only 
pure,  fresh  air  may  be  avilable  at  all  times,  but  also  because  the  patient 
is  usually  encouraged  looking  out  at  the  living  world.  In  the  suburbs 
the  bed  may  be  placed  on  the  porch  during  the  day  during  the  summer 
months,  and  under  certain  circumstances  it  may  remain  there  all  the 
time.  When  feasible,  a  proper  tent  or  porch  is  even  better.  Placing 
tents  on  roofs  of  houses  in  the  city,  or  modifying  fire  escapes  so  that 
the  patient  may  be  kept  on  them  in  the  open  air,  is  not  feasible.  No 
patient  wishes  to  expose  himself  to  the  curious  gaze  and  commiseration 
of  the  other  inhabitants  of  the  house,  as  was  already  mentioned. 

The  good  effects  of  the  open-air  treatment  are  often  very  striking  in 
febrile  cases.  The  general  condition  of  the  patient  improves,  a  feeling 
of  well-being  ensues,  replacing  the  despondency  into  which  he  was 
sinking.  His  strength  returns.  The  anorexia  and  indigestion  which 
sapped  his  strength  disappear,  or  are  ameliorated,  and  he  eats  with  a 
better  appetite.  The  painful  cough  often  disappears  within  a  few 
days  and  nights  with  open  windows,  or  on  the  porch.  This  is  at  times 
the  most  salutary  phenomenon ;  sometimes  when  sedatives  have  failed 
to  control  the  cough,  outdoor  life  works  in  this  direction  and  the  effect 
on  the  morale  of  the  patient  is  marvellous. 

During  the  night  open-air  treatment  is  even  more  simple  than 
during  the  day.  It  consists  in  one  principle — open  windows.  There 
is  no  room  in  a  decent  house  which  cannot  be  properly  ventilated  by 
opening  the  windows,  excepting  during  some  of  the  hot  and  humid 
summer  months  in  certain  regions.  But  then  the  conditions  outdoors 
are  not  much  superior,  and  a  tuberculous  patient  should  not  remain 
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during  the  hot  and  humid  summer  months  in  his  home.  If  he  cannot 
be  moved,  an  electric  fan  will  renew  the  air  in  the  room  properly. 

When  dealing  with  young  and  plethoi:ic  individuals,  and  those  who 
have  been  adapted  to  open  air  life,  the  windows  may  be  opened  com- 
pletely; the  upper  half  may  be  lowered,  and  the  opening  should  not  be 
obstructed  by  any  shade  or  curtain.  But  during  the  winter  heat  must 
be  supplied  in  all  cases,  though  the  windows  may  be  lowered  after  the 
patient  has  been  properly  covered.  A  sufficient  number  of  woolen 
blankets,  and  plenty  of  flannel  underwear,  should  be  available  for  use, 
as  required  according  to  the  temperature.  There  are  people  who  can 
dress  and  undress  in  cold  rooms,  but  they  are  rare;  and  tuberculous 
patients,  especially  those  who  are  anemic  and  cachectic,  cannot  stand 
cold  with  impunity.  But  proper  ventilation  may  be  maintained  in  a 
room  which  is  properly  heated. 

Abuses  of  Open-air  Treatment.— In  an  effort  to  get  away  from  the 
stuffy  wards  and  rooms  in  which  tuberculous  patients  were  formerly 
kept,  we  have  recently  gone  to  the  other  extreme  and  attempted  to 
subject  all  patients  indiscriminately  to  the  open  air  treatment  during 
all  seasons.  But  it  has  been  observed  that  a  large  proportion  is  not  fit 
to  live  outdoors  during  the  winter  months.  There  are  many  healthy,  as 
well  as  tuberculous,  whose  constitutions,  or  even  habits  which  have  been 
theirs  since  birth,  are  not  adapted  to  cold  air,  and  they,  at  times, 
suffer  severely  when  persisting  in  carrying  out  the  treatment  as  out- 
lined above.  I  have  seen  many  patients  distinctly  harmed  by  life  in 
a  cold  atmosphere.  There  are  persons  in  whom  cold  induces  catarrhal 
conditions  of  the  respiratory  passages,  and  even  of  the  intestines; 
indiscreet  exposure  to  cold  is  at  times  responsible  for  pleurisy,  broncho- 
pneumonia, etc.  Insomnia  in  the  tuberculous  is  also  very  often  the 
result  of  living  in  a  cold  room.  Healthy  persons  are  often  kept  awake 
in  cold  bedrooms.  It  has  been  found  that  in  moderate  climates, 
tuberculous  patients  feel  better  during  the  winter.  But  vital  statistics 
show  clearly  that  the  mortality  from  this  disease  is  highest  during  the 
winter  and  spring  months,  indicating  that  complications  are  more 
likely  to  arise  during  the  cold  months.  There  is  no  doubt  that  compli- 
cating bronchopneumonia,  pleurisy,  and  certain  forms  of  bronchitis, 
which  are  common  in  tuberculous  patients  during  the  cold  months, 
and  which  are  often  the  last  straw,  could  be  prevented  in  many  cases 
by  avoiding  exposure  to  cold. 

Open  air  treatment  has  also  been  abused  while  attempting  to 
"harden'*  tuberculous  patients.  In  many  children  the  process  of 
hardening,  cold  baths,  frictions,  and  exercises,  are  beneficial.  But  in 
adults  it  is  just  as  often  harmful,  especially  when  they  suffer  from 
tuberculosis.  As  has  recently  been  pointed  out  by  Kohler,^  open  air 
life  is  beneficial  because  it  stimulates  the  production  of  heat  in  the 
body  during  the  reaction  which  it  induces;  but  these  benefits  are 

»  Ztschr.  f.  Tulxirkulose,  1920,  31,  321.  * 
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observed  mainly  in  persons  before  the  period  of  katastasis,  t,  <?.,  before 
thirty-five  years  of  age.  Katastasis  orciirs  in  most  tuherrnlous 
patients  mneh  earlier  tlian  thirty-five  years,  and  fur  tins  reason  it  is 
danger* »tis  for  many  nf  them  tn  persist  in  living  in  a  fohl  atmosphere. 
While  pyre  air  is  nsiially  cool,  it  must  not  necessarily  he  intensely  cold; 
and  renewing  the  air  in  a  room  should  not  involve  the  prodneti<»n  of 
draughts. 

To  ket*iJ  an  anemic  and  cachectic  tuberculous  patient  comfortable, 
lieat  nnist  be  applied^  especially  to  the  extremities.  Nearly  all 
tul>erciiIous  ]>atients  over  forty  years  of  age,  and  a  large  proportion 
of  younger  ones,  are  safer  in  a  warm,  but  well-ventilated  home  during 
tlic  cold  uT  chilly  months  of  tlie  year.  All  tuljercnious  patients  should 
be  properly  clotlied  acctinhng  to  the  season,  an<l  woolen  underwear  is 
impenitive  during  the  winter  in  most  causes.  Cold  baths,  taken  in  cold 
rooms,  are  <lecidedly  dangerous  for  tuberculous  patients,  and  for  this 
reason  it  is,  at  times,  impijssilile  to  fiml  pnifjer  nccommo<lati*ms  for  t  hem 
in  the  country  <luring  the  winter.  1  have  been  convim-ed  that  many 
patients  have  been  tiarnied  while  attempting  tti  live  in  the  etmntry 
during  the  winter  in  houses  and  shacks  which  were  not  projierly 
heaterh  In  their  homes  in  the  (*Ity  they  can  easily  have  pure  and 
circulating  inr  wliich  is  cn4>l,  but  not  cokL  Of  eonrse,  many  patient.s 
have  lieen  ^Muirdent^i"  in  this  regard,  but  a  large  profmrtion  succumb 
during  the  prtH\*ss. 

Wliiie  attempting  tt»  ventilate  sick  rooms  during  the  winter,  dranghts 
are  to  be  avimled  for  the  above  nientionetl  n^astais.  Sudden  changes 
ii^  tlic  temjKTature  of  tlie  mom  shiailri  be  |>rc vented  unless  the  [mtient 
is  well  co\ cre^eL  When  leaving  a  warm  riKim  intcj  the  ojx*n  air,  appro- 
priate clothing  is  ttJ  be  wurn;  many  patients  begin  to  cough  soon  after 
they  enierge  into  cold  air.  Driving  in  ojien  vehicles  during  ci)ld  and 
w  indy  days  shoukl  not  be  indidgcd  in  Ijy  tuberculous  j)atients.  Many 
complicati(>ns,  especially  pleurisy,  lironcliitis,  and  catarrhal  enteritis, 
mjiy  thus  l)c  pre\'entcd. 

It  lias  been  the  universal  experienii"  that  when  the  sununer  heat 
is  accompanied  by  excessive  humidity,  tul>ercnlous  patients  suffer 
from  anorexia,  insonmia*  general  weakness,  etc*,  and  they  often  lose 
the  greater  ]>art  of  their  gains  during  the  winter.  For  this  rejison  I 
insist  that  all  jiatients  under  home  treatment  should  leave  for  at  least 
-July  and  August  for  the  mountains.  But  during  the  winter  the 
majorit\  of  tuberculous  patients  are  l>ctter  uW  in  the  city,  unless  they 
are  kcjit  in  xhv  country  in  houses  or  institutions  which  are  properly 
ht'atnb 

Results  Attained  h^  Open-air  Treatment. -The  results  attaincf]  by 
thr  oficn-air  treatment  depend  (»n  many  conditions,  notably  the  aeuto 
ness  and  the  stagt^  of  the  disease.  In  acute*  pnigrrssive  cases  we  cannot 
expect  much  more  than  frcan  any  other  metluKi  of  treatment,  ex(X*pt- 
ing  perhaps  more  ccanfiirt  to  the  patient  than  would  l>e  Uie  case  if 
he  were  kept  indoors.    The  ultimate  prognosis  is  gloomy  at  all  events. 
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In  stlbaeute  caseji  the  process  is  at  times  arrested  and  the  disease  then 
pursues  the  course  of  chronic  phthisis. 

The  good  elTects  of  the  open-air  treatment  are  best  seen  in  the 
aver.i^je  case  of  incipient  chronic  phthisis  whidi  Ijcgrns  witti  moderate 
fever,  jiightsweats,  anorexia,  cfnjjjh.  etc.  In  advajired  cases  of  the 
disease,  when  the  patient  is  emaciate*!  and  api>arcnt!y  hoi)eless,  several 
days  of  life  in  tlie  open  air  often  transform  a  despondent  iudivithial 
into  one  who  shows  his  confidence  in  ultimate  recovery  very  clearly. 
He  ^'ains  in  coiira|?e  and  is  imbued  with  a  desire  for  recovery;  his  fever 
declines,  the  nij^htsweats  disappear,  tlie  cough  and  expectoration 
diminish,  and  he  lieeomes  hopeful  in  general. 

In  the  far-advanced  stages  of  the  disease  the  open-air  treatment 
may  ordy  rejider  the  last  days  of  life  somewhat  more  bearable,  ci*ntrib- 
ute  to  the  false  optimism  which  is  (jften  seen  in  these  patients,  and 
accentuate  the  euphoria  which  has  Ijeen  consideretl  characteristic  of 
the  disease.  But  it  is  undoubtedly  curative  in  the  %^ast  majority  of 
incipient  cases.  The  entire  aspe(*t  of  the  patient  is  often  transformed 
witliin  a  week  or  two,  and  tlie  improvement  is  usually  progressive. 
A  good  appetite  with  projier  assimilation  an<l  digestion  <jf  the  fuod,  flis- 
appearance  of  the  fever,  nightsweats,  insomnia,  and  ameli*>ration  of  the 
cough,  are  the  rule  in  these  cases.  Often  it  will  be  noted  that  fever, 
which  resisted  all  other  treatment  for  months,  disapj>ears  after  several 
days  of  life  with  open  windows  during  day  and  nigfit.  Many  patients 
[earn  it  by  experience  and  cannot  be  induced  to  close  the  windows. 
They  have  found  that  with  open  windows  they  sleep  better,  and  feel 
refreshed  in  the  morning,  while  chased  windows  iiuluce  cough,  night- 
sweats,  insonmia,  listlessjiess,  etc, 

CoBtraindicationB.  It  must  i)e  emphasizeil  that  there  are  but  few 
eontraifulications  to  the  open-air  treatment.  Even  hemoptysis,  how- 
ever severe,  should  not  induce  us  to  close  the  windfms  of  the  rr>om 
inhabited  by  a  tubcrt  uions  jjatient.  Xor  shtnild  they  be  cttised  during 
any  seastai,  provifletl  the  room  is  properly  heated,  as  was  already 
mentioned.  Only  during  the  summer,  when  the  external  air  is  often 
hot  and  humid,  and  even  open  windows  are  not  effective  in  profhieing 
a  free  eirculatitju  i>f  the  air  within  the  room,  this  method  is  often  futile. 
An  electric  fan  may  improve  conditions  somewhat,  but  it  is  best  that 
patients  who  viin  atfoni  it  should  leave  the  city  for  a  milder  or  colder 
region. 

There  are  many  patients  who  do  not  bear  the  open-air  treatment 
wvy  well  during  the  winter  months;  iti  fact,  in  s(»me  it  is  distinctly 
harmful,  and  if  an  attempt  is  made  to  aj)i>ly  it,  it  must  be  dr>ne  with 
great  care  and  circums])e<"tion.  Patients  wfio  sutler  from  ditfuse 
bronchitis  in  addition  tu  phthisis  do  not  bear  ctJd  air  very  well  and  so- 
called  "rheumatic  pains"  in  the  joints  are  often  aggravated  by  sle4»ping 
in  a  vu\\\  room;  also  those  in  whom  the  heart  lias  been  profoiinrlly 
ail'e*  ted  by  the  tuberculous  toxeniia^the  poor  circulation  results  in 
acrocyanosis,  cold  extremities,  etc, ;  dyspnea  and  the  cough  are  deeid- 
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eilly  provokeil  hy  winds,  draughts,  and  cold  air  in  general.  Those 
i^ufferiog  From  profound  anemia  at  times  eannot  be  kept  warm  by  any 
means  in  a  cold  room.  The  same  is  true  of  old  persons  with  bad 
peripheral  eireiilatiou  and  extremel>  earheetie  patients — they  cannot 
be  ke[>t  romftirtable  in  eold  rooms  (luring  winter  nights. 

In  all  these  eases  it  is  iie(t^ssar>'  to  heat  the  room,  but  the  windows 
should  under  tio  eonditions  l>e  elosed  completely. 

Phototlaerapy.  —  The  value  of  light,  espeeially  sunlight,  as  a  thera* 
peutie  agent  iji  tuberculosis  has  l»een  appreciate*!  for  centuries. 
riimatie  resorts,  extolling  their  therapeutic  eflicary,  almost  invariably 
mention  the  number  t)f  sunny  days  in  the  regions  they  are  lo<»ated» 
More  recently  Rollier^  has  written  consiflerably  about  the  great  suci^ess 
he  has  attaineil  in  the  treatment  of  articular,  osseous  and  glandular 
tuberdiidsis  in  children  by  exposing  them  to  direct  sunlight  in  a  <-ertain 
fashion.  Numerous  other  authors  report  excellent  results  not  only  in 
tuberculosis  of  bones  and  joints,  but  also  the  pulmonary  forms  of  the 
disease. 

We  have  shtnvn  elsewhere  that  in  extrathoracic  tidierculosis  any 
hannless  drug,  or  therapeutic  procedure,  will  give  good  statistical 
results,  because  the  vast  majority  of  cases  tend  to  recovery,  as  long  as 
they  are  kept  at  rest  and  not  harmed  by  irrational  surgery  and  medica- 
tion .  Likewise,  when  exi>osure  to  the  rays  of  the  sun  is  cautious,  no  harm 
results  in  most  cases  of  incipient,  mildly  active,  and  even  advance 
disease  which  shows  tendencies  to  sclerosis  of  the  lesion.  The  statis- 
tical results  may  even  aijpear  excellent  because  of  the  salutary  psychic 
effect,  the  patient  feeling  that  st^mething  is  being  done  for  him.  But 
when  suubaths,  and  otluT  mfnles  of  ap]>lirnti**n  of  ilirect  sunliglit  are 
attempteil  in  active  and  progressive  i*ulm*aiary  tuberculosis,  and  in 
laryngeal  disease  with  especially  cf mtrived  mirrors,  the  results  obtained 
are  not  very  striking.  Indeed,  when  practisc^d  indiscriminately, 
flelcterious  effei*ts  are  observed:  Superiicial  burns,  and  even  fo<*al 
reactions  in  the  lungs,  contributing  to  extension  of  the  tubercultajs 
priK^ess,  may  wcur. 

More  recently  **  artificial  sunlight*'  has  l>een  laurled,  especially  by  the 
manufacturers  of  certain  lamps  which  have  been  urged  on  the  proft*^ 
sirm,  and  incidentally  to  tuhrnuliius  ])aticnts,  at  an  exorbitant  pric*c. 
Having  obtaint^il  good  results  in  the  treatment  of  certain  tul>erculou^ 
skin  lesions  by  the  use  of  the  carbon  arc  light,  Finsen  urged  the  violet 
and  ultravitjlet  rays  of  the  six^ctrum  as  a  therapeutic  agent  in  treatment 
of  pulmonary  tuberculosis.  Later»  however,  the  mrrcury  quart'/ 
lamp,  of  whirh  tluTi'  arc  now  several  models  on  the  market,  dispiace<l 
all  others."  1  his  mercury  cjuartz  lump  <'i»nsists  of  a  quartz  container 
supporting  mercury  in  a  vacuum  through  which  an  electric  current  is 


»  La  nirp  de  Soleil.  Parw,  1914, 

•  For  a  very  thorough  reviow  of  the  liNTiiturr  him!  th€ra|>f*uttc  resuU**  r»f  »iiTiligbt  Rud 
artifiriid  iighl  in  the  trcatmcul  of  tuberealooi^.  ftecEdgAr  M»ycT.  Apj.  Rev  *>f  TuVktcu* 
\om.  1921,  6»  76-158. 
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passed.  It  is  noteworthy  that  this  lamp  does  not  produce  anything 
comparable  to  sunlight;  the  heat  rays  are  almost  entirely  lacking,  while 
the  violet  and  ultraviolet  rays  are  excessive  at  the  expense  of  all  other 
rays. 

It  appears  that  here  also  inactive  tuberculous  lesions  in  the  lungs 
are  said  to  be  benefited  by  the  application  of  these  violet  and  ultra- 
violet rays.  Some  have  reported  good  results  in  cases  of  intestinal 
ulceration  complicating  pulmonary  tuberculosis,  but  others  have  failed 
to  obtain  them.  The  same  may  be  said  about  the  application  of  these 
rays  in  laryngeal  tuberculosis.  From  Mayer's  digest  of  the  literature, 
and  his  own  experience,  it  appears  that  in  active  and  progressive 
tuberculosis,  the  quartz  lamp  has  not  shown  any  value  as  a  curative 
agent.  When  applied  with  caution,  there  is  one  thing  in  its  favor — 
it  is  a  harmless  mode  of  treatment.  But  when  abused,  it  may  cause 
headache,  insomnia,  tachycardia,  and  reactivation  of  the  tuberculous 
process  in  the  lungs,  with  their  concomitant  symptoms  and  results. 
Burns  of  various  degress  are  not  unconmaon  when  the  quartz  lamp  is 
recklessly  applied,  and  at  times  large  blebs  result  from  over  exposure 
of  persons  with  delicate  skin.  However,  from  personal  experience, 
as  well  from  the  reports  of  even  overenthusiastic  advocates,  it  appears 
that  phototherapy  can  hardly  be  credited  with  any  therapeutic  value 
in  tuberculosis  in  any  of  its  forms. 

The  same  may  be  said  of  the  treatment  of  this  disease  with  the 
roentgen  rays.  Many  authors,  notably  Bacmeister,  Kupferle,  De  la 
Camp,  and  others,  have  reported  good  results  when  these  rays  are 
properly  and  cautiously  applied  according  to  a  certain  technic  which 
they  have  worked  out.  But  when  we  find  here  also  that  only  afebrile 
and  inactive  cases  are  benefited,  our  suspicions  are  aroused  that  when 
used  in  small  doses  they  may  exert  a  favorable  influence  because  the 
patient  feels  that  something  is  being  done  for  him;  when  used  in  large 
doses,  by  those  who  have  not  mastered  the  technic  of  roentgen  therapy, 
harm  may  result  of  even  greater  magnitude  than  that  lurking  in 
phototherapy. 


CHAPTER  XXXVIII. 
(  LIMATIC  TIIEATMEXT. 

We  have  svvn  that  tfit^  vn^t  majority  of  tulx>  rem  Ions  patients 
anieiialjU*  tit  htmw  trcatmt^nt;  if  thvy  are  tu  recuver  at  all,  thrv  can 
ttcconiph.sh  it  without  k*avin^  their  home  siirroiinjin^js*   Tlie  autopsy 
findings  showing  that  many  7iers*>ns  have  healed  tuberculous  lesions 
in  the  luu^^s  and  pleura,  alth(»u^}i  they  have  never  undergone  a  eourse 
of  institutional  or  elimatie  treatment,  ]>rove  clearly  tliat  tuberculosis 
is  euralile  in  all  climates.     Hut  there  are  uueioiihtedly  indications  for 
c^ertain  ft»rms  of  climatic  treatment  in  tul>erculosis,  tlunjgh  they  are  i 
not  as  imperative  nor  as  necessary  Uw  the  averaj^e  case  as  tlie  laityj 
and  |)art  of  the  jtrofession  l>ehe\  e.     In  this  chapter  we  sJiidl  attemptJ 
to  review  the  indications  and  [joint  out  the  limitatit»ns  of  cliniaticl 
treatment. 

(limatic  treatment  of  tuhereulosis  is  probably  ohier  than  any  other 
method  I  whieli  lias  survive<l  the  recent  advent  of  scientitic  medicine. 
The  ancient  (ireek  and  llimian*  as  well  as  the  medieval  Arabic  physi-| 
clans  were  great  believers  in  the  efficacy  of  certain  climates  in  the 
control  and  treatment  of  phthisis.  The  first  thtaight  that  enters  th€ 
mind  of  the  average  uitHlern  physician  after  diagnosticating  a  c*a5e  of 
tubenulosis  is,  **\Yliere  should  1  send  tlie  patient*'"  If  the  physician^ 
is  negligent  in  this  regardi  the  patient  will  surely  a^k  him,  "Must  I 
leave  the  eityy" 

It  is.  however,  a  fact,  agreed  to  by  all  entitled  to  an  opinit^n,  that 
recent  Hudie.s  of  the  effrrts  of  mriouat  rllmatrj*  on  the  Incidence  and  tht 
coarse  of  phthiith  hare  mtt  rejinlUd  In  (iim-<nrriftff  a  rrtfion  tm  the  huhitahle^ 
tjlofif  whirh  can  he  relmi  on  to  cure  or  improve  all  incipient  or  a  .tw/*- 
ftta  n  t  id  I  proj)mt  io n  of  ailm  n red  cilhch  of  thed i^tea^e ,  \\ hen e  v er  geogra p h  i - 
cah  topographical,  meteontlogical,  and  clinical  data  are  c^orrelated  with 
fiemographic  data  ff>r  a  given  locality,  and  conclusions  drawn  that  a 
wry  liigli  percentage  of  cases  recover  wliile  living  there,  tljere  are  at 
once  sliown  other  facts  which  pirove  conclusively  that  under  climatic 
conditions  diametrically  opp<tsed  to  these»  tiie  j*roportion  of  recoveries 
is  abijut  the  same*  Vor  these  reasrms  many  physicians  have  gone  to  the  I 
o]>pi»sitc  extreme  and  claim  that  climate  need  not  at  all  Ik*  considered  as 
a  tberai>eutic  agent  in  the  control  and  cure  of  ]>hthisis. 

Economic  Aspects  of  Climatic  Treatment.— Other  rea^sons  militating 
against  the  extensive  utili/jilion  of  certain  climates  may  l>e  mentioned* 
Hearing  in  mind  that  the  Imlk  uf  consumptives  are  recruited  from  the^ 
pCMirer  strata  of  society  and  that  e\  en  those  who  had  lieeu  self-sup- 
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pr>rtiiij^  before  they  were  attaeketl  l>y  thtMiisease  often  liecoine  depend- 
ent S04M1  after  that  event,  it  is  eviitent  that  the  eeon<Jinii'  faetur  is 
to  be  given  great  weight  in  this  eornieetion,  hhlet^d,  eMniatie  treat- 
njent  is  as  exiK^nsive  as  institutional  treatment;  it  is  even  more  beyfMi<1 
tlie  reaeh  of  nH»st  patients  lieeanse  inodcrn  rnnnieipahties  provide,  as 
a  rule,  institutions  for  the  tuherenltms,  but  fnirdly  any  supply  funds 
with  which  patients  may  go  trrdistuiit  parts  of  the  et>untry  and  support 
themsehes  for  a  considerable  time. 

This  economic  aspect  of  climatic  treatment  is  too  tjften  disregarded 
!>y  physi<*ians  who  tell  their  patients,  irrespective  of  their  financial 
condition,  to  go  to  distant  regions.  Those  who  cannot  raise  the  funds 
and  nuist  stay  at  home  become  despondent,  anrl  the  prognosis  is  often 
aggravated  as  a  result  of  it.  Some  <^f  them  go  with  meager  funds  to 
(Vilorailo,  Arizona,  ('alifi»rnia,  etc,  and  the  result  is  even  more  dis- 
astrous. 

Cost  of  Climatic  TreatmeEt*— Thompson  Fraser/  who  has  made  a 
study  of  tills  problem  in  Asheville,  N.  (\,  and  reported  his  tvbservations 
in  the  Public  Health  Reports,  shows  that  it  must  always  he  borne  in 
minrl  that  there  is  a  clear  relatitm  between  income  and  recovery  in 
tuberculosis.  When  leaving  f<jr  some  climatic  region,  the  patient 
must  be  prepared  to  provide  himself  with  the  proper  requisites.  If 
he  lacks  funds  he  should  not  undertake  a  trip  which  not  only  exhausts 
his  resources,  but  *hies  him  Jio  good;  he  should  rather  stay  at  home. 
lie  points  out  that  at  Asheville,  and  this  hi^lds  goorl  for  nearly  every 
other  climatic  res(>rt  in  this  country,  the  expense  is  about  as  follows: 

The  cost  of  ro(*m  anil  board  varies  within  wide  luiiits.  From  his 
observations  at  Asht*ville,  board  i»f  fair  rpiality  with  ronni  costs  from 
$in  tti  $12  a  week  at  the  houses  which  are  licensed  ti>  take  tuberculous 
patients.  The  price  dejiends  to  some  extent  on  the  hK'ati<in  uf  the 
rooms,  the  more  desirable  tmes  costing  more,  w  hile  less  desirable  rooius 
may  be  had  for  SS.  The  "extras,"  Fraser  points  out.  amount  to 
almiist  as  much  as  the  c(>st  4»f  the  rotjm  and  b(^arf|,  including,  as  tliey 
do,  additional  food^  milk,  eggs,  reclining  chair,  physicians'  fees,  medi- 
cines, thermometers,  blankets  for  cold  weather,  laundry,  and  every- 
ting  that  cfmies  under  the  item  of  "  inci<lentals/' 

Fraser's  conclusions  are  that  the  cost  to  the  patient  for  a  period 
of  ten  montlis,  or  forty-three  weeks,  at  $S,  $!(*,  $12,  a  week  would  be 
$.'i44,  $430,  S52(),  respectively,  not  iuclnding  the  extras  just  mentioned. 
A  minimum  of  $7lH),  therefore,  exclusive  of  car  fare,  would  be  a  more 
just  estimate  tjf  the  exi)ense  for  the  rather  arbitrary  jXTiod  of  ten 
months.  These  calculations  were  bascfi  on  costs  before  the  war. 
At  present  luore  than  double  the  sums  mentioiief!  are  necessary. 
If  the  patient  is  accompanied  by  s(nue  memljer  of  the  family,  it  may  be 
decide*!  to  keep  house  instead  of  to  lioard,  but  this  will  not  prove  more 
economical  in  most  cases. 

t  VulMv  Hi-tklth  Ueporls,  Septt-naic'r  IK,  1!V14,  29. 
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The  estimate  for  room,  board,  and  treatment  for  a  period  of  ten 
months  applies  especially  to  those  cases  which  can  be  benefited  by  a 
comparatively  brief  stay.  If  the  disease  has  made  greater  inroads, 
and  a  longer  stay  is  necessary  to  produce  results,  the  cost  of  extras 
and  perhaps  of  nursing  may  be  prohibitive  to  the  average  consumptive, 
and  it  is  wiser  to  remain  at  home  where  suitable  food,  care,  and  com- 
forts will  more  than  outweigh  the  benefits  of  climatic  factors,  if  un- 
assisted by  these  essentials. 

Climatic  treatment  is  thus  a  Inxvry  available  for  the  chosen  few,  while 
the  vast  majority  of  sufferers  from  tuberculosis  must  perforce  remain  in 
their  homes  for  treatment. 

Whenever  I  decide  in  favor  of  climatic  treatment  I  inquire  whether 
the  patient  has  resources  to  hold  out  for  at  least  one  year.  Under 
present  conditions  I  insist  that  the  expense  will  be  at  least  thirty 
dollars  a  week.  If  he  cannot  raise  that  amount  I  discourage  him  from 
leaving  the  city. 

Effects  of  Change  of  Enyironment.— Looking  with  a  sane  and 
unbiased  view  on  the  problems  of  climatic  treatment  of  phthisis,  we 
find  that  it  is  undoubtedly  an  important  adjuvant  to  our  efforts  at 
curing  our  patients.  Even  physicians  who  practice  in  cities,  and  have 
good  results  with  home  treatment  are  often  impressed  with  the  salu- 
tary effects  of  a  change  of  surroundings.  One  has  but  to  note  the 
effects  on  a  patient  who  has  been  kept  at  home  for  several  months 
and  all  available  hygienic,  dietetic,  and  therapeutic  measures  to  control 
the  disease  have  been  taken,  yet  the  patient  has  been  going  steadily 
downward.  A  change  in  surroundings  is  decided  upon,  and  he  is  sent 
out  to  the  country,  preferably  a  place  the  patient  selects,  provided 
there  are  no  strong  objections  to  it.  It  makes  no  difference  whether 
the  locality  selected  is  at  the  sea  coast  or  inland,  in  a  forest  or  a  desert, 
on  a  high  altitude  or  the  plains;  it  is  immaterial  whether  the  number 
of  sunny  days  calculated  by  the  weather  man,  or  by  the  owner  of  the 
resort  in  the  neighborhood,  is  small  or  large,  whether  it  is  foggy  or 
even  frequently  rainy — the  results  are  often  astonishing.  After 
remaining  there  for  a  few  months,  the  patient  returns  greatly  improved, 
in  some  cases  even  apparently  cured.  These  are  the  facts  which  every 
observing  physician  is  bound  to  meet  in  his  daily  practice  and  cannot 
be  controverted  by  statistics  or  opinions  of  famous  clinicians.  But  it 
is  clear  that  in  such  cases  it  is  not  the  meteorological  or  topographical 
conditions  which  are  altogether  responsible  for  the  good  results  attained 
by  the  change. 

Carefully  analyzing  the  results  obtained  by  patients  under  my 
observation,  I  have  arrived  at  the  conclusion  that  the  complex  phe- 
nomena grouped  under  the  title  "change  of  environment,**  or  the 
psychic  and  biological  response  of  the  organism  to  a  change  in  surround- 
ings, play  here  a  greater  role  than  the  difference  in  the  composition  and 
density  of  the  air,  or  the  number  of  sunny  and  fogg\'  days.  The  change 
in  environment  acts  as  a  new  stimulus,  reinvigorates,  and  calls  forth 
the  dormant  vital  forces  of  the  patient. 
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Suggestion  is  a  factor  in  climatic  treatment  of  tuberculosis  which 
has  not  been  given  the  credit  it  deserves.  The  patient  has  heard  that 
a  consumptive  cannot  recover  in  the  city,  and,  when  unable  to  leave 
for  any  reason  for  some  place  reputed  to  be  efficacious  in  this  direction, 
he  becomes  despondent.  Many  brood  over  it  to  an  extent  as  to 
nullify  all  other  therapeutic  measures.  Once  they  are  sent  away,  all 
potential  and  inherent  vital  forces  are  stimulated;  despondency  is 
replaced  by  a  feeling  of  hopefulness,  accompanied  by  an  increase  in  the 
appetite,  improved  assimilation  of  food,  diminution  in  the  cough,  etc. 
This  is  proven  by  the  following  facts  which  have  come  under  our 
observation: 

Patients  leave  their  homes  where  they  have  been  under  the  tender 
care  of  relatives  and  have  had  good  and  properly  prepared  food,  and  go 
to  the  mountains  or  the  sea  coast  where  they  are  compelled  to  live  in 
cheap  boarding  houses  or  hotels,  in  which  the  food  given  them  is  far 
inferior  to  that  which  they  had  been  getting  at  home.  Yet  they  thrive 
and  gain  in  weight,  while  at  home  they  had  been  wasting  progressively. 
Others  go  to  hotels  and  boarding  houses  which,  for  obvious  reasons, 
allege  in  their  advertisements  that,  in  the  reality  much-coveted,  con- 
sumptives are  barred.  In  fear  that  when  coughing  the  proprietor  of 
the  hostelry  is  liable  to  discover  their  ailment,  the  patients  promptly 
cease  coughing.  In  many  cases  the  gain  is  only  temporary,  and  after 
the  so-called  acclimatization,  the  "climate  wears  out.**  But  the  gain 
is  immense  in  a  large  proportion  of  cases.  The  disease  often  takes  a 
turn  to  the  better,  or  the  patient  is  carried  over  an  acute  exacerbation 
and  given  an  opportunity  to  recover  his  inherent  vital  forces. 

This  effect  of  a  change  of  environment  is  often  seen  in  patients,  them- 
selves natives  or  residents  of  agricultural  districts,  even  high  mountain- 
ous regions,  who  have  become  sick  with  tuberculosis,  and  coming  to 
the  city  to  consult  a  physician  improve,  in  spite  of  the  fact  that  climatic 
conditions  are  undoubtedly  inferior.  But  there  has  been  a  change  of 
environment. 

That  it  is  not  entirely  the  climate  per  se  which  is  responsible  in  all 
cases  which  improve  by  a  change,  is  acknowledged  by  most  authorities 
on  medical  climatology.  Henry  Sewall^  points  out  an  antagonism 
between  the  vital  effects  immediately  attendant  on  a  change  of  climate 
and  those,  often  totally  different  in  character,  which  may  develop 
during  permanent  residence.  "  In  short,  a  change  of  scene,  irrespective 
of  the  character  of  the  environment,  has  often  temporarily  a  mysterious 
influence  for  good  on  the  living  organism.  The  first  vital  reactions 
to  new  climatic  conditions  involve  especially  the  nervous  system,  the 
final  effects  are  dependent  on  the  modified  metabolism  of  the  individual 
organs,  and  this  may  or  may  not  be  conducive  to  the  efficiency  of 
the  body  as  a  whole.**  Brown  puts  it  pointedly  when  he  says  that 
without  doubt  many  of  the  effects  attributed  to  climate  can  be  ascribed 
to  change  of  climate. 

^  Klebs'  Tuberculosis,  p.  664. 
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The  writer  lias  obstTved  patients  who  left  a  favonihte  dimiite,  where  j 
they  liaved<Hie  liadly,  for  an  mifjivr>ral>le  one,  wiiere  they  smm  improve  J 
wonderfully.     Many  imnii^^rants  who  lH*f*inie  tiihereiiloys  in  New  V^»rk[ 
rity,  try  institutional  treatment  and  fail  to  iin|)rove.     A  loii|rinjj  ffir] 
their  native  land  overtakes  tlieni,  and  they  leave  forhctnie  where  they] 
remain  ft^r  some  months  and  return  tu  this  (namtry  enred.     We  have 
ohserved  numerous  iustarn'es  of  this  kind  in  New  York.     From  |H*rsorml 
Dbservati*>us,  the  writer  can  testify  that  the  tiypenie,  sanitary,  ean 
noiuie.  and  soeial  conditions  in  soutliern  Italy,  Hungary,  Russia,  and 
Poland,  wliere  these  patients  ^o,  are  inferior  to  those  in  which  they 
live  in  New  York.     Indetnl,  tnl)crenlosis  iu  those  e(»untries  is  morel 
rava^in^  than   here;  is  nu>re  often  fatal.     Nor  are  there  suflieient 
aecomtUiHlutions  for  tlependent  consumptives.    Still,  many  immiji^aiit 
patients,  who  fail  tr*  get  relief  in  the  many  excellent  i>ublic  sariato- 
riums  in  this  naintry.  in  the  mountainous  regions  of  Colorado  and 
Arizona,  or  the  beautiful  parts  of  Southern  (ahfornia,  g(>  ttj  some  large 
or  small  city  in  stmthern  or  eastern  Europe  and,  after  remaining  there  j 
for  several  mouths,  return  apparently  curetl  and  ahle  to  w^ork. 

There  is  no  douht  that  in  such  cases  it  is  not  tlie  climatic  eonditiona  j 
that  lielpcd.  lajt  the  etmfidenee  they  placed  in  their  native  lauds,  in  | 
the  home  surrouudingSp  in  the  caressing  tcn^hTness  of  loving  relatives,  , 
etc.,  which  was  iustrinnental  in  awakening  the  reparative  forces  of  the 
orgauistu. 

There  are  other  reasons  for  sending  patient.s,  who  can  afforrl  togi>, . 
to  some  region  with  a  favoralfle  climate.     It  is  very  often  difficult  ta  1 
enjoin  comiilete  rest  and  freedom  from  the  worrie*s  ami  anxieties  of] 
ever\  -4lay  life  in  the  hc>uie  of  the  patient.     Nor  can  he  Ik^  kept  from  the 
temptations  of  city  life.     These  objects  may  be  accomplished  hy  remov- 
ing him  from  his  home  environment  into  si>me  secluded  ctamtry  pliuv. 
The  [)atient  is  to  Ijc  told  that  he  will  have  to  remain  away  from  home 
ft»r  several  months  and  he  shcndd  not  leave  unless  he  has  sufficient 
funds  for  the  purpose.     His  relatives  are  to  be  warned  against  inform- 
ing  the  patiejit  of  any  troubles  at  home.     Ta  this  mnst  be  adrled  the 
regular  hours  for  meals,  rest,  exercise,  etc.,  which  are  followed  implicitly  , 
in  the  country »  but  tjf ten  disregarded  in  the  cit\'  with  its  teniptatioris. 
1  have  had  results  which  were  astonishing  wnth  patients  sent  away  in 
this  manner. 

Witli  some  patients  institutional  treatment  is  best  for  these  reasons, 
as  will  be  shown  later  on,  while  with  others  the  reverse  is  true.  In 
fact,  many  patients  are  lietter  oH'  when  sent  out  to  roam  freely  in  the 
country  than  when  sent  to  closed  institutions, 

Wliere  to  Send  Patieiits.  -  Kxpcrience  has  shown  that  for  the  va>t  j 
majority  of  eases  of  incipient  and  nncomj>licated  phthisis  it  make^  little 
diH'erence  whether  they  go  to  a  mountainous  region  or  to  Inwlandf  to 
the  sea  coast  or  inlantb  to  a  moderate  or  cold  region:  the  etfect  is 
practically  the  same,  as  long  as  they  are  taken  away  from  their  homes 
and  placed  under  favorable  surroundings,  away  from  the  troubles  of 
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home  life.  Tliere  is  no  cliinate  which  cures  coiLsiimption,  the  many 
hiiidatory  a<lvertisenieiits  of  institutions  and  railrfmd  <Mimpanies  not- 
withstaiifliii^r.  Tdc  fact  that  nearly  all  sui't'essful  sanatoriunis,  locaterl 
as  tliey  have  been  iti  suf[i  a  iii\  ersity  of  eliinatir  enviroiiiiMiits,  sluiw 
praetieally  tlie  .same  |jniporth*n  of  enred,  arrested,  iniprove<l  and  lust, 
hut  always  least,  dead,  pro\es  ct)iiehisi\'ely  that  if  the  eliinatie  et)n- 
ditions  are  a  faeti»r,  tliey  are  of  least  iniportanee. 

A  earefid  perused  of  (iiiy  Iliiisdale's  prize  essay  on  Almmpheric 
Air  in  Hclttfion  if*  TuberciilaflM,  \sliieh  is  one  of  tlie  best  hooks  on  the 
suhjert,  andmost  imi>artiat,beeause  the  author  i.s  not  aiixiitus  to  "boost'* 
some  rejjion  or  institution,  shows  elearly  that  climate  is  of  little  thera- 
innitie  iriiportanee  in  tnbereul(»sis.  He  admits  that  ^ootl  residts  are 
obtained  in  eloudy  regions,  as,  for  in  stance,  in  the  Adinnidat  ks,  and 
at  Rutland,  Mass.  He  has  no  ohjeetion  to  sunshine,  In^eause  the 
moral  effects  of  liright  snuny  days,  ami  plenty  of  theuu  are  \  ery  >(reat. 
As  to  tlie  question  of  temperature  anil  humidity,  Hius*hile  concludes 
that  the  niaji>rity  of  incipient  (ases  (h>  best  in  dry  and  eool  places 
**  not  warm  enrmgh  in  he  relaxing;  but  not  so  ctjld  as  to  he  repeHant 
and  restriet  exercise  and  oiit-of-dorvr  life/'  The  old  ideas  about 
equality  of  temperature,  at  least  between  the  temperature  of  mid- 
day and  midnight,  are  not  of  great  importance;  all  mtHuitainous  sta- 
tions show  great  variations  in  this  rt*s|RX't.  Some  variability  tends  to 
stimulate  the  vital  activities,  but  in  older  i>eoj>le  and  those  who  are 
feeble,  great  variability  is  a  flisadvantage.  Ilinsflale  denies  that  alti- 
tutle  per  »€  has  any  great  influence.  It  is  of  benefit  mainly  because  it  is 
incidentally  associated  with  mtjuntain  life,  with  nmresun,  less  moisture, 
ami  scattered  pcjpnlation.  (hie  statement  uuule  hy  this  author  shiiuld 
he  rei>rinted  with  heavy  type  in  all  discussions  on  the  subjeet.  "That 
a  place  is  frequented  by  eonsurnptiveij  do€«  not  prove  that  it  h  a 
desirable  place  for  them/' 

Mountain  Climates.  —  When  a  change  has  been  decided  upon,  the 
first  thought  which  enters  the  mind  of  the  patient,  as  well  as  that  of 
the  physician,  is  whether  a  higli  altitude  is  best.  High  climates  have 
f>een  popular  for  centuries;  even  aneieat  physicians,  who  l>eiieved  that 
phtfjisis  is  invariably  fatal,  sent  tfieir  patients  to  the  iniamtains  when 
feasible.  Most  of  the  mo<feru  sanatoriums  are  located  iti  regi<ins  of 
mt^re  or  less  high  altitude. 

We  do  not  know  why  Ingh  climates  are  beneficial  for  consumptives. 
Various  hypotheses  have  l>eeu  formulated  to  explain  it,  but  ntnie  have 
been  proven.  The  purity  i>f  the  air  is  beyond  question;  the  absence 
of  nu^sserl  po[)nhititm  assures  freedom  from  air  contamination.  Humid- 
ity is  also  less  fref|iient,  though  not  so  rare  as  some  would  lead  us  to 
lielieve,  aufl  many  sanatt*riunis  are  hx*ateti  in  regions  which  are  notori- 
f^ns  in  this  regard*  The  air  is  cool,  even  during  the  summer,  especially 
in  regiims  of  40(l(}  feet  or  umrc  above  sea  level.  But  tlie  euld  is  Jitjt  felt 
as  acutely  e\'en  (hiring  the  winter  owing  to  the  greater  diathermancy. 
The  ozone,  of  w  hich  many  writers  of  past  generations  spoke  so  much. 
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has  been  fnund  to  he  worthless.  There  is  very  little  ozone,  iind  even 
if  there  were  iiiore  we  ilo  not  know  that  it  wouhl  do  iniieh  good  t(i  tfie 
ptttieiits. 

The  diiiiioislied  atiin>sph(Tie  i>ressiirf  iind  rarified  iiw  have  l>eeiJ  i*<»n- 
sidere<1  Vjenefieial  liy  inereasiiijij  the  iiioljiiity  and  exj)aiisihility  <»f  the 
thorax.  It  promotes  deeper,  fuller,  atid  more  frequent  resj)iratio«. 
But  how  much  %\i  this  is  due  to  the  outdoor  life  and  whether  outthnir 
life  at  lower  altitudes  ha^^  not  a  similar  etifeet  on  eonsuniptivei>»  have 
never  been  satisfaetorily  investigated* 

The  effects  of  high  altitude  on  the  hematopoietic  organs  and  tissues 
have  been  investigated  and  some  have  found  an  increase  in  the  amount 
of  hemoglobin,  others,  a  polycythemia,  still  others  an  increase  in  the 
numl>er  of  leukocytes,  etc.  Weblj  m\d  \\'illiams*  have  found  an 
increase  iji  the  lymphocytes,  or  mon<iinjrlear  elements  of  the  l>l(M>d,  as 
an  eil'ect  \A  higli  altitude.  Some  auth<>rs,  notably  Bartel,  Bergeb 
Marie,  and  Fliessinger»  have  seen  in  this  increased  Ixniphocytosis  in 
tuberculosis  a  defensive  attempt  on  the  part  of  these  blood  t^-ells,  while 
others  see  in  it  a  dem*>nst ration  that  the  lymphocytes  contain  a  lip(»- 
lytit*  ferment  wtiich  destroys  the  waxy  coat  of  the  tylxTcle  bacillus, 
Mitmie  E.  Staines,  T.  L.  -lames,  and  Carolyn  B4>senberg^  confirmed 
these  findings  in  Coloracio.  They  found  that  at  an  elevation  of  tilXJfJ 
feet  the  hirger  lymphwytes  are  absolutely  increas€'d  in  the  circulating 
blooil  by  at  least  20  to  .10  per  cent  in  both  man  and  ninnkcys.  Webb, 
Gilbert,  and  Havens^  found  an  iniTcase  in  the  l>hKKl  platelets  in  tuber- 
culous human  beings  and  monkeys,  and  that  at  higher  altitudes  the 
increase  is  even  more  pronounced.  But  that  these  bIot*d  platelets 
contain  or  supply  opsonins,  *>r  that  they  play  a  role  in  the  cure  of 
tuberculosis  has  not  bet*n  proved.  On  the  whole,  it  ap|x*ars  that 
the  liematologic  studies  of  j>hthisical  subjects  are  contradictory  and 
it  has  been  shown  that  the  conflicting  findings  have  been  due  in  a 
great  measure  to  errors  in  technic.  It  may  be  stated  that  the  hypoth- 
eses promulgated  b\'  stjme  authors  have  not  been  t^onfirmed  by  facts 
observed  by  other  investigators. 

Some  have  maintained  that  the  proHferation  of  connective  tissue 
in  the  lungs,  the  true  rejmrative  process  in  phthisis,  is  enhanced  by 
a  residence  in  the  mountains.  But  von  Mnralt,  who  formulated  this 
theory,  has  not  given  any  substantial  and  convincing  prcfof. 

Even  the  statistics  tending  to  show  that  ileiiths  due  to  tuljereukisis 
are  less  frequent  in  mountainous  than  in  other  climates  have  not  with- 
stiM>d  scientific  tests.  It  appears  that  tuberculosis  was  rare  in  the 
l{oi*kies,  the  Andes,  etc.,  so  long  as  the  population  was  spar?$e,  the 
inhabitants  leadijig  an  outdoor  life,  etc.  liut  since  cities  have  l>een 
established  at  high  altitudes  and  social  conditions  favoring  the  develop- 
ment  of  phthisis  created,  the  disease  is  not  infrequent  among  the 

»  Tr.  Nat.  Assn.  Study  and  Prevent.  Tuberc..  IWO,  6i  231. 
«  Arch.  Int.  Med  .  1914.  14,  376. 
«  rbid.,  1914.14*742. 
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indigenous  population.  The  American  Indians,  when  infected  with 
tubercle,  succumb  to  the  disease  despite  residence  in  the  mountains. 

It  is  thus  clear  that  economic  and  social  conditions  play  the  same 
role  in  the  cure  of  tuberculosis  in  the  mountains  as  they  do  in  the 
plains  or  at  the  sea  coast.  On  this  point  all  authors  are  agreed.  When 
a  patient  goes  to  a  high  climate,  penniless,  and  starves  there,  he  wiU 
succumb  just  as  quickly  as  he  does  in  the  slums  of  the  city.  If  he  works 
in  Phcmix,  Denver,  etc.,  while  the  disease  is  active,  he  may  breathe  all 
the  rarefied  air,  expand  his  chest  to  an  extreme  degree,  and  stiU  succumb 
just  as  quickly  as  in  the  city.  It  is  only  those  who  can  afford  rest,  good 
nourishment,  and  careful  medical  supervision  who  are  benefited  by 
life  in  a  high  altitude,  and  most  of  these  are  also  doing  well  in  other 
climates. 

Indications  for  High  Climates. — High  climates  are  no  panacea  for 
tuberculosis;  in  some  cases  they  are  not  an  unmixed  blessing.  They 
have  their  indications  and  contraindications. 

Patients  in  whom  a  positive  diagnosis  of  active  phthisis  cannot  be 
made  but  who  nevertheless  show  symptoms  and  signs  of  the  disease — 
in  other  words,  the  so-called  "suspects'' — may  be  sent  to  the  mountains 
for  a  short  or  long  stay  on  the  principle  that  they  need  a  rest  anyway. 
But  we  must  be  careful  and  not  suggest  such  a  vacation  to  those 
with  limited  means.  I  have  seen  self-supporting  artisans  ruined,  their 
children  committed  to  asylums,  while  the  father  was  sent  away  to 
the  mountains  without  a  positive  diagnosis  of  tuberculosis.  That 
they  returned  within  a  month  or  two  reinvigorated  and  in  excellent 
health  was  not  sufficient  to  justify  the  sacrifice;  the  same  result  could 
have  been  obtained  by  less  costly  means.  It  is  different  with  the 
well-to-do,  who  mostly  court  a  vacation. 

A  large  number  of  neurotics,  anemic  and  debilitated  individuals 
who  are  in  constant  fear  of  tuberculosis,  and  in  whom  a  diagnosis  has 
been  made  by  some  physician,  but  careful  examination  fails  to  elicit 
any  symptoms  and  signs  pointing  to  a  lesion  in  the  lung,  are  nearly 
always  benefited  by  a  stay  in  the  mountains.  Phthisiophobia,  which  may 
be  considered  a  distinct  syndrome  common  in  modern  times,  should 
be  treated  in  the  mountains  when  patients  can  afford  the  change. 
They  may  remain  under  the  impression  that  they  have  been  cured  of 
tuberculosis,  but  this  does  not  make  any  material  difference  so  long 
as  they  are  relieved. 

Many  of  these  "suspects"  and  "phthisiophobiacs"  may  have  been 
cases  of  abortive  tuberculosis  in  which  the  physical  signs  were  indefinite 
or  absent.  The  rest  in  the  mountains  and  the  change  of  environ- 
ment undoubtedly  contribute  to  their  recovery. 

Incipient  cases  of  tuberculosis  unth  few  constitutional  symptoms 
gain  considerably  by  a  change  for  a  mountainous  climate.  The  appe- 
tite improves,  the  anemia  vanishes,  and  they  often  gain  in  weight 
better  than  they  would  have  in  the  city  with  its  temptations.  The 
patients  are  also  freed  from  the  troublesome  solicitations  of  their 
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relatives  and  friends  which  are  often  more  a  detriment  than  a  help  to 
recovery. 

Actiev  pftthisi't  itt  ibr  mmleraUiji  advanced  ntage  which  dues  nut  ijnjirove 
utidtr  home  frcafnit'Nl  for  aritf  ratrnm  mat/  hr  sent  fo  the  mmtjitaijhH  for  a 
pntltnignl  xtati.  It  is  at  times  surprising  to  see  marked  improvement 
manifesting  itself  sof»n  after  their  arrival  in  the  count ry.  Fever  is  no 
contraindication,  pro\  ided  it  is  not  of  tlie  hectic  or  terminal  variety, 
or  due  to  some  eomplit  atiiin  which  may  he  agfjra\atef!  in  a  high 
ahiturle.  Oerfmoffdlfif  a  plmnil  i-ffumtm  fifumhig  ntt  icndnivii  fo  «/wfor/>- 
tittn  trill diwppiftr  after  a  ,Hta}f  hi  the  tttotititmn^s.  h\  L,  Knight  [jreferriHl 
patients  of  phlegmatic  temperament  to  the  nervous,  with  irritable 
heart »  frequent  pulsc»  and  inahility  to  resist  c*ikl. 

Of  course,  most  tuljcrculons  patients  who  can  affonl  the  expense 
slri^uhl  he  sent  to  the  coimtry,  preferahly  the  mountains,  during  the 
hot  and  humid  sunnuer  intjnths. 

Contraindications,  — As  was  already  stated*  liigli  dititates  are  like 
a  d(ni}>le-edged  sword  and  may  he  harmful.  As  a  general  rule  it  may 
he  s;iid  that  hopete.'f.s  raftct,  rtniithtg  atf  aettte  eour,sr  uitlt  herfir  ttr  hiffh 
eottfintiONs  ferer,  mtb  ft  rapid  ejfeniiiott  of  the  proir.^.^  In  the  lungs,  pro- 
found  etnaciattoti,  ale  ma  of  the  estretHitieif,  etc.,  should  nttt  he  sent,  for 
4)lmoiis  reasons.  It  is  a  great  pity  to  send  them  travelling  great  diis- 
tances,  which  aggravates  their  alreafly  had  c(»ndition,  to  sutTcr  or  tlie 
ami>ng  strangers.  Their  relatives  arc  also  to  he  considered,  rjHUi 
hearing  of  tlic  dcsjicrate  contlition  of  the  patient  on  his  arrival  at  his 
destination  they  may  have  to  gt)  to  sec  him. 

Some  of  these  progressive  and  apparently  hopeless  easc^  take  a 
turn  for  the  hetter  with  <'arcful  home  treatment:  the  fever  abates,  the 
apjietitc  imprf»ves,  the  strength  begins  to  rctrirn.  At  this  stage  it 
may  he  well  to  send  them  away  to  the  monntains  where  the  improve- 
ment whi(4i  l>egan  in  the  city  is  enhanced  hy  the  ne^v  snrrou rulings. 
At  any  rate,  they  tltj  m>t  lose  by  the  cliungc  and,  when  they  c*an  afford 
it,  it  may  contriluite  greatly  U*  tlieir  yit  mate  rectjvery.  iSnt  fhey 
utMLMl  experienced  nurses  to  take  care  of  them, 

ihfspnea  w  a  strong  contmindivaiion  to  a  mmintainmis  climate. 
It  is  often  not  considered  and  the  results  arc  disastrous.  Consumptives 
with  dyspnea  due  to  pulmojuiry  etnphyscnui.  asthma,  aral  fibroid 
phthisis,  all  uf  whicli  mean  cardiac  dilatation;  or  due  tf>  cardiac  hyper- 
tropfiy  nf  a  higli  gradcj  fatty  degeneration  of  the  heart  muscle,  nephritis, 
arteriosclerosis,  etc.,  should  not  be  sent  to  a  high  altitude,  F.  L. 
Knight  tilijccts  to  persons  (>ver  fifty  \'ears  of  age.  Tacln'cardia,  when 
the  pulse  is  nuich  over  HKJ  per  minute,  and  Uf>t  slowing  down  after  a 
long  rest,  is  alsu  a  strong  i-ojitraindicatiiuj. 

Atnyhnd  degeneration  of  risvernl  (trgatis,  ndmrurd  hiryft^eal^  tnU^itinal 
and  periUfueal  tuherculosis  are  cmitraindicatimis»  This  is  not  l>ec*ause 
the  clinuite  is  harmfnh  !>nt  the  hojH^lessness  of  the  case  iireehidf^s 
scniliug  the  patient  far  away  frouj  home.  Schnjiler,  whose  exix*rienee 
has  been  very  large,  warns  against  sending  patients  with  signs  of  com- 
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niendn^  cardiac  weakness  and  with  stnmjcjiy  accentuated  neuroses  to 
an  altittide  of  over  KKH)  meters  above  sea  level. 

In  sdeetrnjT  a  patient  for  a  liigli  altitude,  we  must  not  put  very  mueh 
weight  on  the  cliTuatie  action  on  tfie  pulnionary  lesit>n;  it  is  its  inflir- 
ence  on  tlie  heart,  lilnod vessels,  and  ncrvnus  system  that  is  impf>rtant. 
If  distinct  disturbances  in  the  structure  or  function  of  these  organs 
are  found,  we  nuist  warn  the  patient  against  high  climates.  If  there 
are  strong  reasons  for  senfting  him  there,  it  must  he  done  slowly — 
sending  him  first  to  a  me*linm  altitude  and  watihing  the  effect,  and 
when  no  liarm  is  done  he  may  be  permitted  to  go  liigher,  ami  finally^ 
if  he  bears  it  \vell»  he  may  go  up  as  high  as  tilMK)  feet  or  more  above  sea 
level.  It  is  obvious  that  these  experiments  can  only  be  made  with 
economically  indcpciiricnt  ijatients. 

It  has  l>een  repeatedly  statetl  that  hemoptysis  is  more  liktdy  to 
occur  in  liigh  altitudes  than  on  the  plains,  init  this  is  not  suljstantiated 
by  facts  observed  by  physicians  with  extensive  experience  in  the 
mountains.  Ara/lahle  tn'dence  tendff  to  .^fhtni'  that  pftlmfmurtf  hemor- 
rhaffcs  ftre  no  more  frefptetii  (m  itiouniahi^  of  jtHMferaic  kright  (JOOr/  to 
oOt/nffrf)  than  in  tottrr  rrffiojhf.  Some  authors,  like  Turban,  state  that 
the\'  are  even  less  frequent, 

Tlie  writer  has  sent  to  the  mountains  many  patients  with  strong 
l>roclivities  to  bleed  while  in  tlie  city,  and  with  the  im]»rovement  in  the 
general  and  local  conditions,  the  tendencies  to  fiemoptysis  also  dis- 
appeared. I  liavc  oftcji  beeji  shocked  by  the  advice  gi\'en  to  patients 
who  hajjpcn  to  get  a  hemorrhage  while  sojourning  in  the  nmuutaius, 
to  leave  at  once,  and  they  are  in  fact  taken,  while  still  bleeding,  on  a 
long  journey.  Moribund  patients  are  thus  brought  t(j  the  city  occa- 
sionally. 

Hemoptysis  may  wcur  in  the  nioiuitains  as  well  as  in  lower  regions; 
it  has  not  been  prcncn  that  it  occurs  more  frequently  in  the  former 
places  than  in  the  latter.  It  seems,  h(Hvever,  that  the  results  nt  a 
copious  hemorrhage  may  be  more  often  serious  in  the  monntuins, 
especially  in  patients  with  impaired  circulations,  as  has  betMi  shown 
by  F.  C,  Smith. >  His  statistics  show  56  deaths  from  pulmonary 
hemorrhages  out  of  a  tc^tal  of  524  j>atients  treated  at  the  l\  S.  Public 
Health  Sanatorium  at  Fort  Stanton,  New  Mexico,  with  an  altitude 
of  iVS,]]  feet.  Tea  per  cent  of  deaths  from  (julmonary  hemorrhages 
are  not  seen  in  other  places. 

Sea  CUmates.— Ancient  physicians  recommended  sea  voyages  for 
consumptives.  Knghsh  medical  men  of  the  first  half  (»f  the  nineteenth 
century  cojtsidered  long  sea  v<*yages  indicateil  in  many  cases  of  tuber- 
ciUosis-  The  fatt  tliat  tfiev  have  reci'ntly  been  abandoned  shows  that 
they  have  n4>t  met  with  success.  But  we  often  meet  witli  i>atients  who 
want  to  take  a  trip  annmd  the  w^orld  as  soon  as  they  are  told  that 
they  are  tuberculous.     In  other  eases  in  which  it  is  desirable  to  remove 

»  Tr.  Nut.  Aseu.  for  Study  and  Previ-nt.  Tuberc,  I90ti.  4,  240, 
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the  patient  from  his  home  surroundings,  the  most  feasible  place  is  at 
the  sea-coast.  In  fact,  there  are  many  cases  in  which,  as  we  have 
just  mentioned,  high  climates  are  contraindicated,  and  the  patient, 
anxious  for  some  decided  change,  asks  whether  a  sea-coast  resort  is 
suitable  for  him.  As  was  already  emphasized,  we  must  always  consult 
the  preference  of  the  patient  and  send  him  to  the  place  he  chooses, 
unless  there  are  strong  reasons  against  it. 

It  is  obvious  that  the  air  on  the  high  seas  is  pure  and  free  from 
dust  and  microorganisms;  but  near  the  coast  it  is  greatly  influenced 
by  the  land  climate,  as  well  as  by  the  industrial  conditions  in  nearby 
cities.  In  fact,  in  some  coast  cities  it  is  overloaded  with  dust  and  soot 
owing  to  mines,  mills  and  factories  in  the  neighborhood. 

But  its  moisture  serves  the  purpose  of  equalizing  the  temperature; 
the  seasonal  differences  are  less  pronounced.  However,  to  this  there 
are  many  exceptions,  and  before  selecting  a  sea-coast  resort,  it  is  best 
to  inquire  carefully  into  the  local  meteorological  conditions. 

According  to  Schroder,^  sea  air  has  a  profound  influence  on  the  heart 
and  bloodvessels.  The  cardiac  activity  is  increased  and  the  pulse 
slowed.  He  explains  it  by  the  action  of  the  strong  air  currents  and 
the  greater  heat  conductivity  of  the  moist  air;  despite  the  decrease 
in  perspiration,  the  skin  is  better  cooled  and  the  bloodvessels  contract. 
Keflexly,  this  causes  a  greater  cardiac  activity  and  the  peripheral 
bloodvessels  dilate,  causing  hyperemia  of  the  skin.  The  result  is 
strong  circulation  of  the  blood  from  the  visceral  organs  to  the  periph- 
ery. The  higher  air-pressure  causes  slow^er  but  deeper  respiration, 
favoring  better  metabolism  and  increased  excretion  of  carbon  dioxide. 
The  activity  of  the  skin,  and  especially  of  the  mucous  membranes,  is 
greatly  augmented. 

Sea  voyages  are  not  to  be  encouraged.  "The  vicissitudes  of  sea 
travel,"  says  Guy  Hinsdale,  "the  narrow  cabins,  and  the  diflSculty 
of  obtaining  a  suitable  diet,  even  such  common  requisites  as  milk  and 
eggs,  should  be  enough  to  condemn  sea  voyages.  Tuberculous  patients 
ought  not  to  travel  more  than  is  absolutely  necessary.  Imagine  the 
bacteriological  condition  of  a  consumptive's  stateroom,  for  instance, 
at  the  en(i  of  a  month's  voyage.  What  sea  captain  or  steward  would 
ever  put  such  a  cabin  into  sanitary  condition  for  the  next  passenger?" 
Then  it  must  be  borne  in  mind  that  sea  sickness  is  liable  to  do  much 
harm.  1  have  seen  many  hopeful  cases  of  tuberculosis  take  a  bad  turn 
after  a  sea  voyagt*  during  which  they  suffered  from  sea  sickness. 

An  a  therapeutic  measure  sea  voyages  are  therefore  to  be  condemned. 
But  patients  who  are  known  to  bear  the  travel  well  and  who  do  not 
suffer  from  sea  sickness  may  l)e  i>ermitte<l  to  cross  the  ocean  when 
necessary.  They  are,  however,  to  be  warned  against  slow  steamers; 
the  s(M)ner  they  get  across,  the  better;  and  they  must  be  told  that  it  is 
best  for  them  to  si)end  the  greater  part  of  the  time  on  deck  and  avoid 
the  close  cabin  and  the  stuffy  smoking-room. 

*  Brauer,  Sohr<kler  »nd  Bliiiiieiif«ld*t  Handbueh  d.  Tuberkulose.  1914.  S,  336. 
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provided  they  observe  the  rules  ot  healthful  life,  A  slifjht  tendeiicy 
to  herauptysis  is  no  etjntraindierttiori,  Iviit  those  wlin  show  proclivities 
to  copious  heinfjrrlia^es,  espeeially  in  the  advaneed  sta^^es,  should 
avoid  the  sea-eoast.  Filiroitl  j>hthisis,  as  well  as  eases  of  tuberculosis 
with  extensive  puluionary  eiuphysema,  are  Ix^tter  otf  at  the  sea-i"oast 
than  at  the  mountains,  arul  I  have  seen  eases  relieved  or  improved, 
though  in  inland  elinnites  they  hat!  been  iWmn  badly.  Similarly 
cases  with  cardiac*  and  renal  complications,  which  cannot  be  sent  to 
hi^h  altitudes,  should  be  sent  to  the  sea-t*oast  when  a  change  is  decifled 
upon.  Mild  inij)lication  of  tlie  larynx  is  no  contraindication.  Tlie 
cases  of  asthma  and  tuberculosis*  in  which  dilatation  of  the  heart  is 
a  strong  feature,  and  which  are  not  relieveti,  or  are  harmed,  at  a  high 
altitude,  should  l)c  sent  to  the  sea-shore  where  they  often  recover  their 
strength  in  a  marvellnus  manner.  The  same  is  true  of  senile  consuni])- 
tives  with  rigid  arteries  and  rigid  chests,  in  whom  paroxysnml  attacks 
of  cough  and  ex|)ect<>ration  are  occasionally  very  atmoying.  Tliey  are 
often  benefited  by  a  stay  at  the  sea.  Phthisis  with  chronic  bronchitis 
in  which  the  amount  of  ex[>ectoration  is  excessive,  is  relieved  at  times 
in  a  sea  climate.  Mild  forms  i»f  neuroses  and  metabolic  disturbances, 
such  as  gout,  diabetes,  obesity,  etc.,  when  complicated  by  tubercidosis, 
do  well  at  the  seashore. 

Of  course,  far  advanccfl  t  ases  with  hectic  or  higli  continuous  fever, 
or  with  laryngeal,  intestinal,  anti  renal  complications,  as  well  as  acute 
progressive  cases,  should  not  be  sent  to  the  sea-coast  but  should  be 
kept  at  home. 

Desert  Climates,  "^rhere  yet  remains  to  speak  of  desert  climates 
in  which  many  patients  in  this  country  have  l>ccn  cured  by  '*  roughing 
it/'  These  regions  uuiy  be  of  low  or  medium  altitude.  But  their  most 
important  characteristic  is  the  capriciousness  of  meteorological  con- 
ditions; the  c*hangcs  arc  quick  and  extreme.  The  air  is  pure-  there 
are  Ui>ually  not  enough  people  to  ccmtaminate  it — but  it  Is  frequently 
fillefl  with  dust  and  sand,  esi>c<nally  after  stnmg  winds  ajid  storms. 
Of  sunshine  there  is  plenty,  often  to  the  detrinumt  tjf  the  |>atient»  win* 
finds  it  hard  to  contrive  a  shelter  against  it. 

Because  of  tlie  frecpicnt  changc?s  in  the  weather,  strong,  often  violent 
winds,  these  climates  make  very  great  denumds  upcm  the  reactive 
powers  of  the  f)atient,  and  lead  to  excessive  expenditure  of  vital  force. 
They  are  therefore  suited  only  for  those  endowed  with  strong  con- 
stitutions and  who  tunc  ami>le  recuperative  powers.  The  very  young 
and  the  very  old  and  thc^se  with  delicate  constitutions  should  not  be 
sent  to  the  desert.  Moreover,  patients  of  the  class  just  mentioned  as 
proper  cases  for  desert  cUmate  are  not  satisfied  with  climate  alone. 
They  demand,  as  a  rule,  also  social  life  ami  amusements  to  distract 
them,  and  these  they  cannot  get  in  those  regions. 

It  has  been  found  empirically  that  patients  with  phthisis  compli- 
46 
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cated  by  brondiiti.s  and  pulmonary  emphysema,  who  expectorate  exres--| 
sively,  often  do  well  in  these  regions.     Patients  with  phthisis  eompli- 
cated  by  renal  disease  may  also  do  well,  provided  there  is  no  arterio- 
sclerosis .     Oeeasionally,  we  meet  a  patient  in  a  far  advanced  stage  of 
the  disease  who  has  been  *' given  up/'  but  lie  decides  to  discard  all] 
comforts  and  pleasnres  of  life  ami  leaves  for  some  desert  regif>o»  andj 
within  a  couple  of  years  returns  in  excellent  condition.     These  cases 
are  rare,  but  they  do  occur.   Unfortunately,  they  admit  of  no  generali- 
zatioiL 

A  Warning.  — Before  leaving  the  subject  of  climatic  treatment  ofi 
phthisis^  I  want  to  emphasize  the  fact  that  it  is  not  only  gtiod  air  but  I 
also  goiid  residence  and  above  all  good  ftHwl  that  the  patient  mustj 
have  if  he  is  to  recover.  These  three  in  combination  are  very  difficult  I 
to  obtain,  William  Crarrott  Brown,  an  American  histt*rian,  who  suc*- 
eunibed  to  phthisis  after  making  a  vain  fight  against  the  disease,  thus 
describes  his  experiences: 

"It  is  now  seven  years  and  more  since  I  began  my  quest  for  a  placH* 
and  an  arrangement  to  breathe  freely  and  constantly  the  right  kind  of  J 
air.  and  eat  in  abiuidance  the  right  kind  of  fond,  yet  I  can  say  \\ith  [ 
perfect  honesty  that  1  have  ntJt  yet  fuond  atiywhere  the  CMUibination  ' 
of  these  two  factors  of  cure  worked  out  satisfactorily  at  moderate 
cost  for  me  and  such  as  I  am/*     He  points  out  that  American  cotikery 
^is  peculiarly  exasperating — ''that  is  to  say,  the  cooking  of  such  Ameri*! 
cans,  doubtless  the  nuijr*rity,  as  can  be  induterl  to  'take  boarders,* [ 
and  particularly  such  as  can  be  induced  to  take  boarders  who  are 
sick.     Many  of  these  last,  by  the  way,  are  such  as  have  already  failed j 
to  minister  acceptably  to  boarders  who  are  well.    There  is,  as  a  rulej 
not  merely  unenlightened  American  cookery;  but  cooker\'  stimulated  1 
by  no  aspiration  and  Init  little  compt^titiim;  c(X)kery  seastmc^l  with  aJ 
lax  indifference;  cookery  without  any  corapelling  need  to  be  lietter,! 
and  with  an  obvious  reason  for  being  as  careless  and  unlalmrious  aaj 
it  can  be  and  continue  to  be  endured.    To  take  lungers*  at  all.  it 
would  seem,  confers  ratlier  than  incurs  an  ol)ligations.     For  is  not  that 
surrendering  the  chance  of  any  other  kind  of  gainful  hospitality?*' 

These  are  the  reasons  why  many  patients  who  have  dcme  well  lit 
home  take  a  turn  for  the  worse  after  a  sojourn  in  the  eountr>*  for  a 
few  months.  Physicians  shindd  bear  this  food'  problem  in  mind  when 
sending  their  patients  to  boarrling  houses  in  the  c(»untry»  and  when' 
the  place  selected  has  an  ideal  climate  Imt  does  not  have  the  facilities 
for  proper  housing  and  feeding  the  patient,  he  is  safer  at  home  under 
a  carefully  regulated  open-air  treatment,  as  waa  already  described* 


CHAPTER  XXXIX. 
INSTITUTIONAL  TREATMENT. 

Sanatoriums.— We  have  shown  that  success  in  the  treatment  of 
tuberculosis  can  only  be  attained  by  gaining  the  confidence  and  the 
cooperation  of  the  patient  and  retaining  them  over  a  long  period  of 
time,  until  the  termination  of  the  case.  The  old  adage  that  rest,  proper 
nourishment,  and  fresh  air  are  effective  as  curative  agents,  holds 
good  today  for  most  cases.  But  they  can  only  be  of  benefit  when  taken 
methodically,  and  adjusted  to  the  special  requirements  of  each  indi- 
vidual case.  The  tuberculous  patient  is  usually  an  individual  who  has 
not  led  an  exemplary  hygienic  life,  as  is  proven  by  the  fact  that  the  error 
of  his  ways  has  been  instrumental  in  reducing  his  natural,  and  inherent, 
resisting  forces  against  the  ravages  of  the  tubercle  bacilli.  He  must, 
therefore,  be  guided  into  a  healthful  mode  of  life.  He  must  also  be 
cared  for  in  such  a  manner  as  to  preclude  the  dissemination  of  the 
seeds  of  the  disease  among  those  who  come  into  contact  with  him. 

These  are  some  of  the  reasons  why  there  have  recently  been  estab- 
lished institutions  with  a  view  of  solving  the  complex  prophylactic, 
therapeutic,  and  social  problems  of  tuberculosis.  In  these  "sanato- 
riums"  the  patients  are  under  the  constant  supervision  of  especially 
trained  physicians  who  scientifically  and  methodically  guide  them 
along  climatic,  dietetic,  and  specific  lines  of  treatment.  The  rules  of 
rational  life  are  minutely  enforced,  and  the  discipline  is  of  a  military 
character  in  practically  all  well-conducted  institutions. 

As  soon  as  a  diagnosis  has  been  made,  the  problem  is  presented 
whether  the  patient  should  be  sent  to  one  of  these  sanatoriums,  or 
may  be  cared  for  at  home  with  an  equal  outlook  for  ultimate  recovery. 
In  deciding  this  question  it  is  necessary  to  take  into  consideration 
many  factors  which  are  but  rarely  thought  of. 

Scope  of  Sanatoriums.— The  first  sanatorium  was  established  by 
George  Bodington  in  1840,  as  has  already  been  mentioned  (see  p.  696). 
But  he  failed.  Herman  Brehmer  established  the  first  successful  sana- 
torium in  Germany  in  1859,  at  a  time  when  tuberculosis  was  considered 
incurable  because  of  the  teachings  of  Laennec,  and  the  experience  of 
ancient  physicians.  In  this  country  Trudeau  established  the  first 
sanatorium  at  Saranac  Lake  in  1884  and  met  with  considerable  suc- 
cess, discharging  cured  patients,  a  thing  which  was  in  those  days 
considered  impossible.  With  the  evolution  of  our  knowledge  of  the 
etiology,  patholog>%  and  therapy  of  the  disease,  the  functions  of  the 
sanatorium  have  been  greatly  enhanced.     It  has  been  expected  that  it 
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wmikl  prove  of  great  propliyla<*tic  value  hy  alfniHliiig  j)la<es  for  the 
segregation  and  ist>hitioii  of  the  hiicrlli  *' carriers;"  that  it  wnijicl  prove 
of  ininiense  therapeutic  value  ))ecause  it  was  assumed  that  modern 
methods  of  climatic,  tlietetic,  and  spet^ific  treatment  can  only  l»e 
carried  out  imder  the  careful  supervision  of  esjiecially  trained  physi- 
cians; that  it  would  prove  of  great  educational  value,  teaching  the 
patients  a  healthful  mode  of  life  whic^h  is  hi  itself  an  imjiortaiit  weapon 
in  the  struggle  against  the  disease,  and  which  may  he  followed  hy 
theni  after  their  rlischargc  from  the  iiistitutif»ns. 

Witli  these  aiuis  in  view,  nnnierrms  institutions  have  been  established 
in  nearly  every  country  of  the  civilized  world  at  an  tmtlay  of  immense 
sums  nf  money  for  buildings,  ecpjipment,  arnl  maintenance.  In  stime 
countries  tlic  State  and  private  insurance  etaiifianics  have  provided  the 
fmids  for  the  sanatoriums.  The  fact  that  within  recent  years  the 
mr>rtality  from  tulRTculosis  has  decreased  was  ecmsidered  striking 
proof  of  the  valualile  results  attained,  and  the  saiiat**riums  have 
been  given  the  lion's  share  of  the  credit. 

lint  at  present,  after  these  institutions  have  heen  in  existence  for 
over  thirty  years,  we  hear  inquiries  from  many  competent  sources 
whether  they  have  done  all,  or  the  greater  part,  of  what  has  l>een 
expected  of  them.  Articles  like  that  of  Kdwarrl  S.  McSweiHiy,' 
Medic*al  SuiKTititendeiit  of  the  Sea  \  icvv  Hr»s]>ital  in  New  ^*ork,  **Are 
Wc  (ietting  Pniper  \'alue  from  Our  Plant  and  Expenditure  for  the 
Tuberculous?"  are  hecomiug  more  and  more  fr(N:|nerit  in  our  medical 
jonruals.  T,  I),  Lister-  is  of  the  opinion  that  "too  much  is  soraetimes 
claimed  as  the  result  of  the  institutional  training  uf  patients/'  Con- 
siilering  that  immense  siuns  *>f  money  ha\'e  het*n  invested  in  tliese 
institutions,  it  is  hnt  proper  to  incpiire  whether  tliey  have  breaigh! 
returns  along  thera)XMitie  and  prophylactic  lines  t*ommensurate  with 
the  investment. 

Limitations  of  the  Usefulness  of  Sanatoriums.  — It  seems  that  the 
pessimism  as  to  the  value  of  siiiiatorinins  displayed  at  f>resent  in 
mainly  liue  to  the  fact  that  too  much  was  expe<'te<l  from  them.  They 
are  no  panaceas  for  ])hthisis.  Some  enthusiasts,  who  have  ad\  ocutwl 
their  cret^tifHi  and  raised  funds  for  the  purpose,  have  in  fact  promised 
too  uunh,  and  when  at  iircscnt  these  institutions  do  not  come  up  to  the 
extravagant  exiKvtations  of  some,  they  are  altogether  condeuuied. 
This  is  as  unjust  as  the  extreme  enthusiasm  of  those  whi*  claime<l 
that  sanatoriums  will  solve  the  tuberculosis  pniblem.  In  an  offichil 
ref»i>rt  signed  hy  (liHVird  Allhutt.  Lauder  Hnmton,  Arthur  Latham » 
and  William  Oslcr,^  cju  the  value  of  sanatorium  trcatmeut.  it  is  stated: 
*'  In  many  cases,  owing  to  the  severity  of  the  <lisease  present,  it  must 
be  useless:  that  in  a  few  instances  it  is  actually  harmful;  and  that  in 
many  cases  this  method  of  treatment  need  not  be  carried  out  in  an 

I  Medical  Record,  1915,  87,  94. 
*  LaiM^t,  1917.2,  73U. 
»  INd,,  180, 
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institution/*  Bardswe!!  nnd  Thrnupson's'  analysis  of  the  experience 
of  tiie  Kin^^  Kdwani  \  II  SaHatoriuiu  at  Midhurst  leads  to  the  foII<nvin|; 
cunclusion:  "The  records  show  that  residence  in  a  sanatorium, 
much  thou^4i  it  can  aceomplisli  in  individual  cases,  is  a  means  of  treat- 
ment whicl^t  is  far  from  licin^  adc<iuatc/' 

Before  j)ointiu^  out  the  eases  in  which  the  saiiatoriiuns  may  be 
utilized  with  benefit  in  the  treatment  of  phthisis,  we  shidl  enumerate 
some  of  the  shortcomings  of  this  method  of  treatment: 

Tkc  jtvmbcr  of  muatorhnns  w  h}ade(ntatf',  and  we  cannot  ex]jcct 
that  there  will  ever  be  a  sufficient  number  to  provide  for  all  tiiber- 
c-ulous  patients,  just  as  we  cannf>t  ex]>eet  that  all  sufferin^^  frinn  active 
disease  ea!i  be  induced  to  enter  and  stay  within  the  institutions  until 
the  terminatii>n  of  the  affliction.  In  the  available  institutions  there 
is  hardly  place  for  3  per  cent  oi  the  existing  proper  cases.  To  provide 
acc(»nuuodations  for  all  singable  cases  in  the  United  States,  se\cral 
billions  would  have  to  be  invested  in  Imildiugs  and  equipment,  and 
then  at  least  S1U(),()(M)JMK>  annually  for  maintenance.  Even  the  mcjst 
enthusiastic  of  those  engaged  in  the  campaign  f(jr  the  control  of 
tuberculosis  are  not  ho]>cful  of  ever  raising  such  enormous  funds. 

Sanatorium^  are  expensice,  and  it  is  problematical  whether  the 
results  attained  within  them  conltl  not  be  achieved  in  the  vast  majority 
of  cases  at  a  lesser  expenditure  with  Iionie  treatment.  It  ct)sts  at 
least  s;^,<M)  jjcr  day  to  maintain  a  ])atient  in  a  sanatorium.  The  experi- 
ment has  never  heen  tried  on  a  large  scale  to  spend  that  much  money 
on  a  large  group  of  patients  treated  iti  their  liunies  consistently  for 
many  months. 

It  ajiftcttr.i  thai  anJt/  the  verif  rick  or  the  rerif  poar  can  ajftmi  insti- 
ttdiinuil  treatment  /or  moffth,H  under  pre^yent  rrniflifiou.y.  The  former 
can  pay  any  price,  aiu!  the  latter  are  eared  for  in  enlightened  cities 
by  the  State,  municipal,  or  ]>hilantIiropic  institutions.  But  there  is 
a  large  middle  class  which  will  cmly  reluctantly  agree  to  be  treated  as 
pul»lic  charges,  as  is  the  case  with  clerks,  small  merchants,  profes- 
sional persons,  etc.,  wlio  have  been  self-supporting  mitii  stricken  by  the 
disease,  Tlie>'  cannot  uuiJertake  to  pa\'  at  least  $30.(HJ  a  week  for 
several  months,  and  at  the  same  time  provide  for  those  dependent  on 
them.  Xeitlier  are  they  inclined  to  enter  State  or  numieipal  sana- 
toriums,  and  associate  with  j)crsons  who  may  be  distasteful  to  them. 
Only  when  the  disease  has  advanced  far,  often  beyond  repair^  and  all 
their  own  and  their  friends'  resources  have  been  exhausted,  do  they 
decifle  to  enter  sanatorinms  as  a  last  resort,  and  even  then  they  (jften 
leave  s*»on  after  entering  because  the  surroundings  are  distasteful  to 
them.  This  is  the  main  reason  why  so  few  incipient  eases,  derived  fn)m 
these  classes,  are  entering  sanatorinms. 

It  is  very  difficult  to  induce  patients  in  the  incipient  stage  of  the 
disease  to  enter  sanatoriums  because  they  maintain  that  tliey  feel  quite 

*  Mortality  after  SanatoHuiii  Trcatmerit,  Med*  Reacarch  romiiiittoc,  .SiMH-iul  Report 
Serien  No.  33,  L<jiidoii.  1919, 
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well  and  resent  tlie  idea  that  they  must  live  iinit>n^  "srek,'*  nr  among 
**eoosiniiptives/"  arnl  tbvy  often  leave  stM*n  after  entering  fur  thei»e 
reasons*  The  strict  i/isripline,  tspeciaUii  the  unamfidable  institutionat 
atmth^phere,  is  dlMnsirfid  U)  the  average  human  being  who  uill  resiJif 
all  attf'jupt.H  to  place  bha  In  an  instfinttun  «,v  long  an  he  ean,  Th(*  pcJicy 
of  ailinittiiig  oni\  h*»i)eFy|  eases  aiu!  disehar^iii|^  hetl-rulden  or  dying 
patients,  does  not  meet  with  the  sueeess  worthy  of  the  effort. 

Many  patients  refuse  to  enter  sanatoriums  because  they  do  not 
want  to  have  the  stigma  of  tiil>erciilosis  which,  they  allege,  will  stick 
to  them  throughout  their  lives  ami  may  interfere  with  getting  employ- 
ment y  ruler  present  etmditions  of  private  anrl  municipal  j>hthisiophohia. 

It  can  he  stated  teithotit  fear  erf  meeting  pr^jofat  to  the  contrary  that^  on 
the  whole,  sanat^mnntH  do  not  show  better  tasting  remjtfs  tkati  fjraperly 
eondneied  home  treatment.  In  this  country,  hardly  any  State  or  munici- 
pal sanatorinms  have  pyl»lished  satisfactory  reports  with  eonqmrative 
statistics  showing  the  results  attained  as  compared  with  a  similar 
group  of  patients  treated  in  tJieir  homes.  The  most  competent  com- 
|)ilations  of  statistics  have  been  published  by  Lawrason  Brown  and 
Pfjpc'  about  the  discharge*!  patients  from  Saranac  Lake*  and  by 
Herbert  Maxon  King,^  of  the  Loomis  Sanatt>rium  and  by  Hardswell 
and  Thompson  on  the  experiences  of  the  King  Edward  VII  Sanatorium 
at  Midlmrst.  To  l>e  sure,  Br4>wn  shows  that  five,  ten.  and  even 
tnghteen  years  after  discharge  some  of  the  patients  were  found  alive, 
and  even  efhcient  at  their  occupations.  But  the  average  life  of  the 
consumptive  outside  of  the  institution,  under  any  mode  of  treatment, 
has  been  found  to  be  l>etween  six  or  seven  years,  StadleH  retKjrts 
that  five  years  after  the  onset  of  the  disease  one*half  of  tul>erculous 
patients  are  found  able  to  work  without  sanatorium  treatment.  There 
are  similar  statistics  availal>fe  for  other  countries,  and  I  have  no  doubt 
that  in  the  Fnited  States  we  would  find  conditions  the  same  on  careful 
investigation.  King's  conclusion  as  to  the  value  of  sanatorium  trt^t- 
ment  is  that  his  inquiry  **  clearly  demonstrates  the  uncertainty  of 
apj>arent  immediate  results  of  treatment/' 

This  uncertainty  refers  mostly  to  relapses,  which  are  to  bt*  expectt^I 
when  we  ctmsider  the  undulating  course  of  phthisis,  with  its  periods 
of  remissions  and  of  acute  or  subacute  exacerbations.  The  few  investi- 
gations that  have  been  made  of  patients  discharge*!  from  sanatorium^ 
it]  \ew  "^'ork  show  distinctly  that  a  very  high  proportion  have  suffered 
from  relajises  of  the  disease,  despite  tlie  fact  that  tliey  have  been  found 
*' a[)parently  cured,"  or  *'improve*I"  at  the  time  of  their  discharge. 
^lany  have  to  l>e  reachnitted  liecause  of  these  relapses,  and  it  has  been 
said  that  the  cure  is  so  good  and  attractive  that  nuiiiy  patients  like 
to  take  it  several  times. 

It  is  clear  that  patients  who  die  during,  or  soon  after,  sanatorium 


»  Am.  Med,.  1904.  8,  879;  ZUchr.  f.  Tulwrlculoee,  1908.  12,  206. 
*  Tr.  Nut.  Aaam.  for  Study  and  Prevent.  Tuberc,  1912,  B,  82, 
»  DtHit.  Areh.  f.  klin.  Med.,  19U2,  76,  412. 
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treatment  are  to  be  deducted  from  the  total  number  of  patients  when 
we  want  to  arrive  at  an  estimate  as  to  the  cost  of  each  "cured'*  case. 
Dr.  Taylor,  Tuberculosis  Officer,  Country  Borough  of  Halifax,  reports 
on  "The  After  Histories  of  Insured  Persons  Granted  Sanatorium 
Benefit  During  1914,  with  a  Critical  Review  of  the  Facts."^  He 
remarks  that  of  1914  applicants  treated,  76.5  per  cent  are  dead,  and  of 
the  remaining,  23.5  per  cent  half  are  unable  to  work.  The  County 
of  London  Committee  records  the  discharge  from  sanatoriums  in  1919 
of  1484  ex-service  males,  of  690  civilian  males,  and  of  761  females. 
Of  the  first  group  699,  of  the  second,  294,  of  the  third,  293  were  unfit 
for  work  when  discharged;  25,  27,  and  23  died  in  the  sanatorium. 
Midhurst  reports  that  of  the  1906-7  discharges  66.4  per  cent  were 
known  to  be  dead  by  1919.  The  percentage  does  not  fall  below  50 
until  we  reach  the  1916-17  discharges,  of  whom  40.1  per  cent  were  dead 
by  1919;  while  of  the  184  discharges  in  1917-18,  45  (25.4  per  cent) 
were  known  to  be  dead,  and  21  had  been  lost  sight  of.  At  Newcastle- 
on-Tyne  of  those  discharged  in  1913,  48.4  per  cent  were  known  to  be 
dead  in  1919,  and  18.8  per  cent  had  been  lost  sight  of.  Of  discharges 
in  1917, 28.8  per  cent  were  dead  and  1 1 .9  per  cent  had  been  lost  sight  of. 

In  estimating  the  problem  whether  sanatoriums  bring  returns  com- 
mensurate with  the  money  invested  in  their  erection  and  maintenance, 
we  must  also  deduct  those  cases  which  suffer  relapses,  for  obvious 
reasons.  And  when  we  do  this,  in  addition  to  combining  with  them 
those  who  have  been  discharged  because  the  sanatorium  w^as  of  no 
benefit  to  them,  and  also  those  who  died,  we  discover  that  the  cost  per 
successful  case  is  enormous  and  hardly  attractive  to  vninicipal  and  State 
authorities. 

The  exorbitant  cost  of  sanatoriums  is  shown  in  another  way.  It  is 
well  known  that  from  25  to  over  50  per  cent  of  the  inmates  in  the 
institutions  which  aim  at  admitting  but  "  incipient"  cases  are  "  closed" 
cases,  with  negative  sputum.  Some  authors  are  inclined  to  estimate 
that  over  50  per  cent  of  these  abacillary  cases  are  in  fact  non-tubercu- 
lous. CD.  Partfit  estimates  conservatively  that  33  per  cent  of  the 
abacillary  cases  which  are  classified  as  moderately  advanced  cases  of 
tuberculosis  are  non-tuberculous.  It  is  on  these  cases  that  such  large 
sums  are  spent  with  a  view  of  preventing  and  curing  tuberculosis;  they 
improve  the  statistics  of  success  of  the  institutions.  When  we  con- 
template the  cost  we  are  astounded.  I  assisted  at  the  autopsy  on  a 
woman  who  spent  twenty-six  years  continuously  in  a  sanatorium  and 
a  hospital  for  advanced  consumptives.  We  found  that  she  had  no 
active  tuberculous  lesion.  Even  if  we  count  only  $500  per  year,  the 
community  wasted  $13,000  on  this  woman,  in  addition  to  the  loss  of 
her  work  w^hich  might  have  been  more  than  this  sum,  if  she  had  not  been 
kept  in  an  institution.  Then,  she  kept  out  at  least  twenty-six  patients 
who  really  needed  hospital  care.    The  sanatoriums  and  hospitals  in 

»  British  Med.  Jour.,  1920,  2,  216. 
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tills  conntry  all  have  nuniermis  siu'h  t^ises.     This  is  prnvcM  by  the 
statistics  of  Ash  and  Waslihiini  vvhirh  we  have  afrearlv  c|iiottHl  (.sec  p. 

The  echtratitJiial  value  of  the  suniitoniirns  is  hevdial  (|iiestiun,  tea<*h-j 
i^l^^  as  they  tlo,  ohjeetively  the  rules  <if  healthful  life.     Hut  the  patients^ 
of  the  lower  social  strata,  wh4>  make  up  the  hulk  nf  tle|H'UtleTit  ct*n- 
sumptives»  eaiiuot,  as  a  rule,  eoiitiuue  aloug  the  liygieuic  liues  wliieh 
they  have  leanied.     Retiiruiug  to  the  teueuieuts,  with  rtMaiis  without 
wiud<m's  or  haths,  coupled  with  a  low  earuiug  rapaeity,  one  cauuot. 
live  iu  the  juaiuier  he  learned  m  au  iustitiitiim.     Hehipses,  wliieh  arej 
likely  under  all  eireumstanees*  are  inevitable  for  these  reasous  ahnit^* 
In  F^uglaud  Dr,  IJster  and  many  others  have  eousidered  tluMMhicatioiial] 
value  of  saiiatorinms  a  great  failure. 

On  the  other  hand»  the  aggressive  carupaigu,  recently  carried  on  by  j 
the  various  autitubereulosis  ageiieies  lias  done  all  that  cau  he  done! 
along  efhieatioiial  lines.  In  faet,  the  dispensaries  with  their  six'ial 
services,  the  day  and  Tiight  <'amps.  etc,  achieve  ethicationab  as  wx*U  1 
as  thera|KHitic  results  which  are,  from  a  certain  view]Hiint.  superior! 
to,  and  more  far  rt^aehing,  thati  t!»oM^  of  the  sanatoriums,  and  at  less 
cost. 

Let  us  not  overestimate  the  prophylactic  value  of  the  nanatoriuins. 
It  was  hope*!   that  hv  segregating  C4iusymptives,   sour<'es  of  infec**. 
tion  would  he  isolated.     But  we  have  alrea^ly  shown  that  this  was  aj 
vain  htjpe.     Only  "iiicipient"  ea,ses  are  adniitteil— so  far  as  they  can 
he  ftauai  and  induced  t<»  enter  in  tiuie— while  advaiatHl  eases»  which  I 
are  the  most  dangerous,  because  tliey  expeit orate  myriads  of  tuljercle I 
barilh,  arc  n^jecte<l.     The  statement  that  institutional  tr*'atnient  isj 
the  predominaut  cause  of  the  decline  m  the  ileath-rates  from  ]*hthisis, ' 
which  has  been  ex])omide<l  by  Ne%vshohne*  with  such  vigor,  Is  not 
su]>portal  by  facts.     Newsholuie's  figures  ha\'e  been  demo!ishe<l  by 
Karl  IVarson,^  one  of  the  uu>st  comjvetent  authorities  to  Jutlge  statis- 
tics.    In  fJennaiiy— the  home  of  the  sanatorium     this  claim  has  bt-eni 
al>andone<l  during  recent  years.     As  was  pointetl  out  l>y  foruet  and 
I{ol>ert  Koch  at  the  Antituberculosis  ( 'ongress  in  I^ondon,  there  w^ere 
at  least  22r),0O0  persons  riisseminating  tubercle  bacilli  iu  (Germany, 
an<l  onl\'  2i*,0(KI  were  cared  for  in  institutions,  and  of  these  latter  only  I 
4{M}  exiH'cttirated  bacilli.     This  tuuobcr  couhl  n(»t  have  had  any  |ht*] 
ceptible  influence  on  tlie  uiorbi<lity  and  mortality  from  tulnTculosis. 
In  the  l/niteii  States  eonditious  are  the  same.     Iti  recent  attempts  at 
prophylaxis  of  trausmissible  diseases  no  attempts  are  made  to  isolate. 
cases  w^hen  the  uiuuber  t)f  '*  carriers"  is  large.     This  point  has  bt*en  very' 
well  elaborated  by  one  of  the  l^est  sanitarians,  (/harles  V.  Thapin. 
Why  tid>ercylosis  is  an  exception  has  not  been  shown,     Indeetl,  it  hiis 
iMien  aptly  stated  that  it  would  hi*  much  easier  to  segregate  those  sieho 

'   PrwentiuD  of  Tuberculosis,  LoncJori.  190«, 

'  FiKhi  iiguiuet.  TulK*rrul*.j»is  ami  the  I>cii<H  RaU»  from  PhtbisiA*  London,  l^ll ;  Tulicr*  ^ 
culnjiL*.  HtTi'dky,  mid  KiivimniiuMit.  London.   1912. 
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had  not  been  infected  with  tubercle  bacilli  than  those  who  harbor  this 
vims  in  their  bodies.  The  mitiiljer  (if  tlie  former  is  iniirli  less.  (See 
riiapttT  IIL) 

Frttm  the  rlhiif'at  .Hiatitlpfnitf^  we  ftrr  uoi  in  fM^HHinf^iAyn  of  rrlhildr 
Mniiitw.'i  .Hhawinff  thai  ike  mariality  of  jxififtih  who  have  been  ireakd 
in  sanaioriums  i.^t  hnver  than  that  iff  thofte  who  haw  been  cared  for  in  their 
k(tmt^.  The  statistics  f*f  ex]}eriences  in  English  sanativriunis,  quoted 
above,  seem  to  show  that  it  is  as  high  as  eonld  he  ex]XH*tei!  if  no  treat- 
ment lunl  been  instituted.  We  have  already  mentioned  that  the  histi- 
tuti(jns  in  the  Inited  States  have  tiot  published  comj>reheusive  data 
along  these  lines,  exceptuig  those  of  Lawrasoii  Brown  an*l  King.  In 
rrerniarn'.  although  loug  and  appart^ntly  learne<l  br>oks  and  articles 
lia\c  l>een  prothteed,  they  are  just  as  much  in  tlie  tlnrk  nbout  this 
problem  as  we  are  in  this  coimtrx'.  The  reasons  are  that  the  material 
is  not  comparable,  A  drastic  illustration  may  he  citt^fL  In  the  selec- 
tion af  castas  it  is  aimed  at  admitting  only  those  in  the  incipient  stage. 
The  Result  is  that  at  (irabowsee  45.2  per  cent,  and  at  Mclsungcn  97 
per  cent  of  the  i>atients  have  not  shown  any  tubercle  bacilli  in  the 
sputum.  I1ric4  reports  that  in  4i)  per  cent  of  the  patients  at  Miilrose 
he  could  iKJt  make  a  positive  diagnosis  of  tuberculosis,  and  licube  says 
that  many  i)atients  who  are  a<lmitted  to  sanatorium s  in  (icruiany 
are.  when  examined  liy  military  surgeons,  found  fit  ff>r  the  army  and 
aeceptecL  And  during  the  World  War,  the  military  authorities  found 
that  a  large  proportion  of  these  cimsnniptives  made  excellent 
soldiers.  To  be  sure,  the  outdoor  life  and  the  regularity  in  habits 
which  military  service  involves,  as  well  as  the  nourishuig  food,  may  be 
some  of  the  factors  in  improving  man>^  tuberculous  patients,  as  some 
have  suggested.  But  it  seems  to  me  that  the  greater  number  of  these 
patients,  though  tliey  had  been  in  sanatoriums,  were  not  at  all  tuber- 
culous. They  are  fieri ved  from  the  class  collectively  grouped  as  *'con- 
sumptives  with  negative  sputum. 

It  is  obvious  that  statistics  of  such  '*  consumptives'*  will  show*  goofi 
and  lasting  results  of  treatment.  In  their  book  on  the  prognosis  of 
tuberculosis  Kuthy  and  WolH'-Eisner.  reviewing  the  subjet't.  say  that 
exact  atid  .scientific  data  are  not  availal>le  to  prove  the  value  of  sana- 
torium treatment;  and  Xewsholme,  who  is  a  great  believer  in  the 
benefits  of  institutional  treatment,  also  says  that  there  are  no  exact 
am!  comparable  data  available  to  ]>rove  it. 

Causes  of  Failure  of  Institutional  Treatment  from  the  Therapeutic 
Viewpoint.  — While  institutional  treatment  undoubtedly  has  its  advan- 
tages, which  will  be  shown  later  on,  it  is  liy  no  means  the  l>est,  and 
clinicians  cannot  ai}prove  uf  all  the  methods  pursued  in  sanatoriums. 
The  fact  is,  wholfn'tttle  treatment  of  ^uch  a  cffrnplex  diJieaw  aif  phthim^'i  w 
not  ifieaL  liKiieidntiliztitLnn  i*s  here  of  greater  hn  porta  nee  thuff  in  i/HKHf 
other  (H^feases.    Says  Alljert  Robin :^     "One  of  tlie  disadvantages  of 


^  Traitcmt*nt  de  la  iubcrculoise,  Paris,  1912,  p,  B7. 
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the  sanatorium  is  that  it  applies  too  often  arbitrary  principles  to 
patients  whose  disease  can  only  be  relieved  by  individualized  methods. 
It  is  for  this  reason  that  the  practitioner  who  knows  how  to  adapt 
the  treatment  to  each  of  the  small  number  of  patients  under  his  care, 
and  to  take  cognizance  of  the  temperamental  indications,  is  qualified 
to  manage  a  case  of  tuberculosis  as  well  as,  if  not  better  than,  the 
sanatorium  doctor  who  has  under  his  care  a  large  niunber  of  patients 
of  whose  individual  idiosyncrasies  he  is  ignorant,  at  least  for  a  time, 
and  must  therefore  have  a  strong  tendency  to  subject  them  all  to  the 
same  method  of  treatment/'  This  refers  to  private  sanatoriums,  in 
which  the  patients  must  be  catered  to  if  they  are  to  be  retained  for 
months.  In  State  and  municipal  sanatoriums,  where  the  poor  and 
dependent  patient  faces  starvation  if  he  leaves  the  institution,  the 
trouble  is  of  a  diametrically  opposite  character.  The  fact  that  a  large 
proportion  of  patients  leave  before  the  physicians  consider  them  fit 
for  discharge,  shows  that  they  cannot  be  satisfied. 

This  lack  of  individualization  hi  treatment  is  seen  in  many  ways  in 
the  sanatoriums  which  are  hotbeds  of  therapeutic  hobbies.  But  this 
is  usually  not  so  harmful  as  the  uniformity  of  the  diet  in  institutions. 
Mass  feeding  is  difficult  at  best  and  can  only  he  carried  out  in  jails, 
where  the  inmates  have  no  choice ^  or  in  armies  during  war.  In  a  discus- 
sion on  the  sanatorium  problem  in  England,  T.  D.  Lister*  thus  sum- 
marized the  food  question:  *'It  is  badly  cooked,  badly  served,  from 
ignorance  or  lack  of  sympathy  for  human  weaknesses,  from  unneces- 
sary monotony  in  the  daily  menu.  For  the  convenience  of  the  staff  and 
store  room  there  is  a  melancholy  recurrence  of  the  same  food  after  the 
same  intervals  in  some  sanatoriums.  Ix)ss  of  interest  and  loss  of 
appetite  result.  Patients,  staff,  and  doctors  often  become  institu- 
tionalized. There  is  always  a  risk  of  deterioration  in  official  clinicians." 
To  subject  to  the  same  dietary  tuberculous  patients  in  different  stages 
of  the  disease,  with  different  individual  capacities  for  digestion  and 
assimilation,  who  have  been  brought  uj)  on,  and  adapted  to  different 
kinds  and  ])reparations  of  foods,  is  bound  to  meet  with  failure.  For 
this  reason  we  find  that  complaints  about  the  quantity  and  quality  of 
the  food  are  universal  in  public  sanatoriums,  and  to  some  extent  in 
private  institutions  where  food  is  served  a  la  carte. 

It  can  hardly  be  expected  that  municipal,  State,  and  philanthropic 
sanatoriums  should  supply  food  a  la  carte \  it  will  always  be  table 
d'hote.  And  for  this  reason  resentment  on  the  part  of  the  patients 
is  to  be  expected.  To  be  sure,  these  institutions  are  always  filled  and 
there  are  long  waiting  lists,  though  during  recent  years  the  latter  seem 
not  to  be  such  a  striking  fact  as  it  was  formerly.  But  when  patients 
leave  before  they  are  discharged,  we  may  safely  assume  that  the  cost 
incurred  during  several  weeks  or  months  for  their  maintenance  was,  to  a 
large  extent,  wasted. 

1  Lancet,  1917,  2,  739. 
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In  American  municipal  sanatoriums  of  the  large  industrial  cities 
the  failure  in  this  regard  is  even  greater  than  in  other  countries, 
because  we  must  care  for  tuberculous  immigrants  of  various  nation- 
alities, whose  tastes  differ  extremely  as  regards  food  and  its  preparation, 
as  is  shown  elsewhere  in  this  book. 

These  are  some  of  the  drawbacks  of  sanatorium  treatment.  It  is 
for  these  reasons  that  the  municipal  and  State  sanatoriums  in  many 
cities  of  the  United  States  are  not  filled  with  a  desirable  element,  but 
contain  a  large  proportion  of  undeserving  individuals.  *'My  efforts 
are  not  going  to  be  devoted  to  coddling  tramps  and  other  parasites," 
exclaims  in  despair  Dr.  Edward  S.  McSweeny,  the  Medical  Superin- 
tendent of  the  Sea  View  Hospital  in  New  York.  These  are  also  the 
reasons  why  the  best  elements  of  the  tuberculous  population  in  this 
country  will  always  have  to  be  cared  for  in  their  homes,  as  is  the  case 
at  present. 

Indications  for  Institutional  Treatment.— But  there  are  many  cases 
of  tuberculosis  which  cannot  be  treated  in  any  other  place  than  in  insti- 
tutions. In  fact,  anyone  with  experience  in  a  large  city  is  convinced 
that  tuberculosis  cannot  be  managed  without  the  aid  of  institutional 
treatment.  Of  the  cases  which  are  suitable  for  sanatorium  treatment 
and  would  be  lost  without  it,  we  may  mention  the  following: 

Among  well-to-do  patients  we  meet  with  many  who,  for  various 
reasons,  cannot  be  cared  for  in  their  homes.  To  send  them  to  the 
country  without  control  may  prove  disastrous,  because  the  foolish 
and  reckless  rich  show  at  times  greater  lack  of  self-restraint  than  the 
stupid  poor.  They  are  best  cared  for  in  private  sanatoriums  in  which 
most  of  the  drawbacks  of  the  public  institutions  are  eliminated.  They 
may  be  sent  to  sanatoriums  for  a  short  stay,  over  the  hot  summer 
months,  or  for  outdoor  treatment  for  the  relief  of  an  acute  exacerba- 
tion, etc.;  or  for  a  long  period  till  the  disease  is  arrested.  Great  care 
should  be  taken  that  they  do  not  become  egocentric,  excessively 
introspective,  or  hypochrondriacs,  which  is  not  unusual. 

Among  the  poor,  and  those  who  have  become  dependent  because  of 
the  disease,  we  meet  with  a  large  number  of  patients  who  have  no 
family  to  care  for  them  during  their  illness  and,  with  or  without  funds, 
they  are  unable  to  find  lodgings  under  present  conditions  of  rampant 
phthisiophobia.  Many  boarding  houses  bar  persons  who  cough;  and 
at  times  even  near  relatives  are  overtaken  with  a  sense  of  stupid  fear 
of  infection,  and  want  to  get  rid  of  the  unfortunate  patient.  For  these 
there  is  left  nothing  but  to  go  to  a  well-regulated  sanatorium. 

There  is  a  large  number  of  phthisical  patients  who  notoriously  lack 
will  power  to  carry  out  the  most  important  of  the  measures  prescribed 
for  them  and,  remaining  in  the  city,  they  are  apt  to  be  tempted  by 
the  opportunities  for  gay  life,  or  even  excesses.  They  are  better 
off  in  sanatoriums. 

On  the  other  hand,  there  are  many  who  show  all  willingness  to  do 
everything  that  is  conducive  to  the  cure  of  the  disease,  but  they 
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have  not  the  funds  to  pay  for  c*ai>acious  rooms  in  a  desirable  part  of 

the  eity.  for  ii^mA  nourishment  m\i\  metlical  attemhniee,  Tiiherrnlosis 
is  nftiT  n\\  the  iimst  e\]>ensive  of  iliseases.  not  iinly  for  tlie  s|H*f  iaJ 
and  rnstly  nourishment  an*l  residence  which  iire  nH|uin»<L  l>iit  niairrly 
for  the  lonj^  tijiie  tlje  patient  must  remain  idle,  aud  tlie  savings  uf  years 
may  he  exhausted  heff>re  he  can  resume  work.  While  most  of  these 
eau  be,  aral  are*  well  cared  for  in  the  clinics,  tlie  day  and  uif^ht  tramps. 
frauul  in  every  large  city  at  present,  we  meet  with  man\'  whc».  for 
ob\'ious  reasons,  are  better  off  in  sanatoriums.  at  least  for  short  stays. 

Most  phthisical  ]Hitieuts  should  leave  the  city  during  the  hot  summer 
nitmths,  and  those  who  cannot  raise  the  funds  for  the  pnrfKJse  are 
proiMT  charges  of  the  sauatoriums.  Indeed,  if  the  sanatoriums  wt-re 
not  filltMl  with  lazy,  undestTVuig  tramps  and  vagrants  whii  reuiain  for 
years  in  the  institiitirms,  and  when  dischargtMl  from  one,  »oon  gain 
athuissitm  to  another,  they  could  well  care  for  the  just  mentiont^l  class 
of  patients.  It  seems  to  me  that  the  (Jeruian  system  <>f  admitting 
tuberculous  patients  for  three  or  four  months  is  much  superior  to  ours, 
where  they  are  often  kept  in<lefinitely.  The  result  is  that  the  patients 
must  wait  for  months  before  beds  are  vacant  for  tJiem,  and  truly 
incipient  cases,  left  witlmut  projicr  care  while  waiting  for  arlmissicm 
may  become  advant  cd. 

Tlie  longer  we  are  uj>  agaiTist  the  probienns  prf»seute<l  by  tubtTCulosis 
in  the  city,  the  more  we  are  convinced  that  ike  pufdie  itnnatnrinms 
ontjkf  to  he  ronvtrkfl  into  hfh^pifah  wklfh  aflfftif  frnfiruls  nn  short  /K^/i/r, 
keep  tht'm  for  u  fnv  urrlcs,  a  mi^ttih  or  twfi,  tfntil  thet^  rrfjalit  thrir  sirrngth^ 
avfl  ffff  ^fif  for  trrfttrnt'td  lu  the  rluiir/f.  Patients  who  sutler  from  acute 
exacerbations  during  the  long,  chrimic  course  of  phthisis/'ould  then 
be  <*ared  firr.  Inasmuch  as  mnuici])al  institutious  are  now  in  abuu*laiice 
near  cities,  this  could  easily  be  acconiplisheib 

Hut  sanatoriums  still  work  (m  the  theory  that  tliey  are  to  cure  their 
]»aticuts,  which  they  caimot  du  in  more  than  ')  i*r  It*  per  cent  nf  <'a^*s, 
wiiirh  is,  in  fact,  not  more  than  home  treatment  aecomplishea. 


DIETETIC  TREATMENT. 

Economic  Aspects  of  Dietttics  for  Consumptives.— Because  phthisis 
is  a€C(jm]>aiiietl  by  wasting  of  the  Ixxly  it  requires  earefiil,  geiienius, 
and  at  tunes  exeessive  nourishment  with  a  view  to  eoveriiig  the  tlefieit 
created  by  the  extravagant  drain  resulting  from  the  toxemia,  fever, 
loss  of  appetite,  disturbed  digestion,  faulty  metabolism  and  eon- 
c'omitant  emaeiatiou.  Comet  suggests  that  the  ra]>id  waste  of  the 
tissues  tends  to  hasten  absor|>tion  of  the  proteins  snrronn<Hng  the 
tu]>ereulous  km  and  tlnis,  at  the  same  time,  inhibits  the  natural  pro- 
eess  of  Ileal ing  by  means  of  induration  and  also  further^  the  peripli- 
eral  dissemination  of  tlie  baeilli.  Inasmuch  as  the  dist*ase  fiuds 
most  of  its  A  ictims  among  the  ]>oor  and  destitute,  or  causes  destitution 
ami  despowleney  in  those  wiio  luic!  been  self-supporting  before  its 
onset,  the  ilietetic  probfems  arc  not  tJidy  of  a  physiologiciil  nature, 
but  also  have  important  economic  hearings.  It  is  self-evident  that  a 
dependent  consumptive  must  not  be  prescTibed  food  which  is  beyond 
his  reach  financially. 

In  my  experience  the  dietetics  of  phthisis  is,  in  fact,  more  depen- 
dent on  the  financial  resources  of  the  patient  than  on  the  careful  calm* 
lation  of  the  number  of  calories  contained  in  the  various  foodstuffs. 
ConsidtTing  the  variety  of  dietaries  whi(4i  have  been  urged  in  this 
disease*  by  various  authors,  and  that  each  author  claims  good  results 
with  his  meth<Ml,  it  is  obvious  that  no  specific  diet  km  been  devvft'd  jvhiek 
will  Huit  epery  ease.  In  farf,  (dl  that  ran  he  tvfwfrr/  i.H  that  tuhereulon.H 
patienU  need  ftn>d,  junt  like  ather  permns  who  are  underfed,  hid  theff 
usnalhi  need  mare  af  if. 

Need  for  Indivldiialization  of  Diet.  — Most  of  the  studies  in  the 
dietetirs  of  phthisis  have  been  carried  out  in  sanatoriums,  some  of 
which  ha\'L"  had  sufiiciunt  funds  for  an  extravagant  tliet,  while  iitbers 
with  mea ger  fin ances  are  a  1  legef t  to  have  shown  sim ila r  resu Its.  B  n 1 1 he 
lessons  from  institutional  experience  are  not  ajiplitable  in  their  entirety 
to  patients  treatetl  hi  their  homes.  (3n  the  other  hand,  the  time- 
honored  advice  given  to  tnben  ulous  patients :  ''  Eat  plenty  of  n)ilk,  eggs 
an<l  meat,"*  is  often  dccitledly  harmful  to  those  who  follow  it  implicitly. 

There  /?  great  ttrgency  for  indimlnalization  of  the  diet  in  phibi^U; 
it  is  important  that  the  diet  should  be  adapted  to  the  needs  of  the 
patient,  and  uot  to  the  disease.  The  '*  personal  equation'*  counts  for 
more  than  the  disease. 

There  is  no  doubt  that  the  failure  of  institutional  treatment  of 
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phthisis  is,  in  a  large  measure,  due  to  negligence  in  this  regard.  Whole- 
sale feeding  is  usually  disastrous  for  human  beings.  The  food  in 
first  class  table  d'hote  restaurants  is  usually  unbearable  to  the  average 
healthy  person,  when  relied  on  continually  for  a  considerable  time.  It 
is  impossible  to  make  up  a  menu  which  will  suit  the  palate,  digestive 
capacities,  and  functions  of  one  hundred  patients  in  an  institution 
where  they  must  remain  for  months.  The  difficulties  are  greater  with 
tuberculous  patients  whose  gastric  function  and  capacity  for  assimila- 
tion of  ingested  food  are  very  often  deranged.  Tuberculous  patients 
cannot  be  treated  like  soldiers  in  the  army,  or  prisoners,  if  we  are  to 
succeed  in  our  aims. 

It  is  not  true  that  two  kinds  of  food  of  different  composition,  but 
theoretically  of  the  same  nutritive  value,  will  invariably  be  of  the 
same  digestibility,  or  produce  the  same  effects  as  regards  nutrition. 
It  may  be  calculated  in  the  laboratory  that  a  portion  of  beefsteak, 
roast  beef,  poultry,  sausages,  stew,  cheese,  potatoes,  cereals,  bread, 
milk,  eggs,  etc.,  contains  a  certain  proportion  of  proteins,  fat,  and 
carbohydrates,  and  will  liberate  a  certain  number  of  calories  when 
burned  in  the  body.  In  fact,  we  know  that  the  intrinsic  value  of  three 
eggs  is  equivalent  to  about  100  grams  of  red  meat,  while  100  grams  of 
bread  is  approximately  equal  to  one  egg,  or  30  grams  of  beef,  or  200 
giams  of  potatoes,  or  280  grams  of  milk.  But  very  often  a  consumptive 
assimilates  three  boiled  eggs  more  easily  than  100  grams  of  beef,  or 
300  grams  of  bread.  At  times  the  patient  assimilates  250  grams  of 
milk  better  than  200  grams  of  potatoes.  On  the  other  hand  if  he  has 
tubefculous  ulcerations  of  the  intestine  he  may  not  be  able  to  digest 
and  assimilate  milk  and  eggs,  but  beef  or  poultry  are  digestible. 
Because  of  the  [>ersonal  equation  many  patients  refuse  to  thrive  on 
scientifically  prepared  dietaries.  An  Irishman  resents  spaghetti,  an 
Italian  refuses  Irish  stew,  a  German  prefers  sausages  to  the  English 
roast  beef,  etc. 

Yor  these  reasons,  in  prescribing  a  diet  for  a  patient  we  must  always 
take  into  careful  consideration  his  habits  of  life,  the  foods  upon  which 
he  has  been  raised,  and  his  personal  likes  and  dislikes.  Even  when  a 
change  is  imperative,  it  is  dangerous  to  institute  it  suddenly,  and 
we  must  make  a  strong  effort  to  fit  the  diet  to  the  one  the  patient 
has  been  used  to.  The  factors  which  should  guide  us  are  the  presence 
or  absence  of  anorexia,  fever,  constipation,  diarrhea,  etc. 

Superalimentation  and  Forced  Feeding.— With  a  view  of  replenish- 
ing the  wasted  tissues,  espec*ially  in  those  who  are  by  nature  bad  eaters, 
it  has  been  suggested  that  superalimentation,  or  even  forced  feeding, 
is  indicated  in  most  cases  of  phthisis.  It  has  been  observed  that 
occasionally  an  emaciated  patient  gains  in  weight  under  such  a  regimen, 
and  some  authors  have  advised  that  all  sufferers  from  phthisis  should 
be  "stuffed."  Even  Debove's  method  of  introducing  food  through 
the  stomach  tube  into  those  who  would  othen\'ise  not  consume  large 
quantities  of  nourishment  was  in  vogue  for  some  time  until  it  was 
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found  that  the  gain  in  weight  which  forced  feeding  produced  in  some 
cases  was  not  necessarily  an  indication  that  the  lesion  in  the  lung  had 
improved.  It  was  also  found  that  many  patients  under  forced  feeding, 
with  or  without  the  stomach  tube,  may  gain  in  weight  and  improve 
otherwise  for  some  time,  when  suddenly  the  gastro-intestinal  tract 
rebels,  and  within  a  few  days  they  lose  more  than  they  had  gained  in 
several  months. 

Estimation  of  the  Nutrition  of  the  Patient.— In  our  attempts  at 
estimating  the  results  of  certain  dietetic  methods  in  tuberculosis  we 
cannot  always  be  guided  by  the  scientific  determination  of  the  number 
of  calories  ingested  by  the  patient  every  day;  nor  even  by  the  quantity 
of  proteins,  fat,  and  carbohydrates  which  the  patient  has  consumed. 
Attempts  along  these  lines  have  proved  futile  in  practice;  they  have  not 
given  us  a  diet  which  will  suit  all,  or  the  vast  majority,  of  cases.  It 
seems  that  only  clinical  observation  of  the  individual  patient,  his  state 
of  nutrition,  his  digestive  capacity  and  the  assimilability  of  the  ingested 
food  are  of  value  in  this  regard. 

We  aim  at  increasing  the  amount  of  nourishment  so  that  the  patient 
shall  gain  in  weight  and  remain  stationary  at  somewhat  above  his 
usual,  or  normal,  weight  before  the  onset  of  the  disease.  While  in 
the  vast  majority  of  cases  a  gain  in  weight  is  a  good  index  of  the 
value  of  the  diet,  it  is,  however,  often  liable  to  mislead.  Fattening  by 
no  means  goes  hand  in  hand  with  enhancing  the  resistance  against  the 
tuberculous  toxemia  in  every  case.  We  meet  with  cases  with  hardly 
any  gain  in  weight,  in  fact  remaining  under  the  standard  weight,  yet 
the  lesion  in  the  lung  heals,  and  recovery  is  good. 

"The  main  object  of  dietetic  treatment,"  says  Brown,^  "  is  to  enable 
the  patient  to  regain  his  lost  weight,  but  not  to  make  him  a  flabby, 
breathless  mass  of  inert  fat."  Excessive  nourishment,  which  increases 
the  weight  of  a  patient  more  than  two  or  three  pounds  per  month 
on  the  average,  is  apt  to  result  in  an  overload  of  fat  and  water  without 
any  utility.  We  should  strengthen,  but  not  fatten  the  patient. 
"When  a  workman  has  to  perform  hard  work,  he  eats  meat,"  says 
Daremberg;^  '^the  consumptive  has  to  perform  a  very  hard  task,  the 
task  of  repairing  his  wasted  body."  In  fibroid  phthisis  obesity  is  not 
rare — "obfeite  toxique"  of  the  French — and  is  often  more  annoying  to 
the  patient  than  the  symptoms  in  the  respiratory  organs. 

In  the  average  case  we  may  judge  the  progress  of  the  divsease  by 
following  the  weight  of  the  patient,  provided  we  also  take  other  factors 
into  consideration.  With  the  increase  in  weight  there  should  also  be 
an  increase  in  strength;  physical  examination  should  show  regression 
of  the  signs  in  the  lungs,  the  cough  should  be  ameliorated,  and  the 
quantity  of  sputum  decreased.  With  such  signs,  a  slow  and  persistent 
gain^  finally  reaching  ten  to  fifteen  pounds  higher  than  the  patient's 

*  Osier's  Modern  Medicine,  1,  482. 

*  Les  differentes  formes  cHniciues  de  la  tubereulosc  puhnonaire,  Paris,  1905,  p.  149. 
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noniial  wei^lit  I>ef(jn'  lie  was  attacked  by  phthisis,  indicates  that  vvc 
may  be  sati^sfied  that  tlie  diet  is  good- 

Do  All  Tuberculous  Patients  Need  Special  Diets?-  A  large  proper 
titJii  of  phtiiisical  patietits,  pnTbal)ly  one-third  of  all,  have  godd  appeal 
tites  and  digestion.     In  fact,  even  felirile  consnrnptives  are  set»ri  without  J 
Hiitirexia  which  accompanies  nearly  all  other  fevers,     llie  projtjnosii 
is  good  so  l*Hig  as  they  retain  their  nnrnial  pastrrMntcstinal  functions. 
They  nniy  he  told  that  a  moderate  increase  in  thcfjunntity  of  food  they] 
have  l>een  accustomed  tt»  cat  is  sufficient  and,  when  p^*ssihle,  they] 
should  increase  stjme%vluit  the  quantity  of  proteins  and  fats,  provided  1 
the  stomach  dt>es  not  rebel. 

If  the  constitutional  symptoms  are  in  abeyance,  or  disappearing,! 
and  the  signs  in  tlu^  lung  show  that  the  lcsit>n  is  cicatrizing,  wc  should  1 
not  worry  aljont  a  lack  o(  gain  in  weight,  or  even  when  they  remaial 
a  few  pcamds  less  than  tlieir  normal  weight.     .1  inttieyit  with  a  rftMHtl 
appdife  and  fligeittion  nerdH  no  special  did:  he  should  eat  just  like} 
any  father  person,  or  a  little  more,  if  he  can  without  ineonvenit*uco. 
(hi  tliis  jMiint  all  aiitlnjritics  agree  today.     Tims,  Klng^  says:     "  In  the  j 
absence  of  certain  complications,  a  diet  which  would  suffice  for  the] 
same  individual  under  normal  conditions  of  life  will  dtaibtless,  witlij 
very  slight  mtHlifications,  meet  the  requirements  in  the  presence  of 
tnberculosis,  the  nii»re  especially  during  that  period  of  the  disease] 
when  cfjnstitutimial  symjjtoms  arc  either  alisent,  or  but  slightly  mani- 
fest/'    Patersonr   whose   patients   w(»rk   at    graduated    labor,   gives 
them  *'a  liberal  <tict  which  consists  of  the  ordinar\'  food  which  the 
working  classes  provide  for  themselves  when  they  are  in  a  position  to 
ad'or^l  it."     In  fact,  ijatients  who  tend  to  become  excessively  fat  have 
their  diet  reduced  in  quantity. 

On  tlie  other  hand,  patients  who  lose  pj-ogressively  in  weight  and 
strength,  arc  anemic  and  debilitated,  despite  the  rest  which  is  rigidly 
enhirccd,  ni^^d  more  and  better  food  if  they  arc  to  recover,  or  hrjld  their 
own,  in  the  struggle  with  the  disease.  But  even  here  superalimenta- 
tion must  be  carefidJy  adapted  to  the  digestive  capacity'  (*f  tlie  patient,  1 

It  may  be  stated,  as  a  general  rule,  that  the  suggestion  of  sotnej 
authors  that  in  such  eases  the  patients  nuist  consume  betwet»n  4.t<K)| 
and  (i(MM)  calories  <iaily  is  a  dangerous  one.  Experience  has  taught! 
that  one  who  will  not  recover,  or  hold  his  own,  on  a  flict  of  ^i'l^M)  ealories^  i 
will  not  recover  at  all.  X-  1).  Bards  well  and  John  E.  Chapman' 
have  arrived  at  the  conclusion  after  a  thorough  experimental  study  of 
the  subject  that  IMWi)  calories  per  day  are  quite  sufficient. 

Variety.  The  first  principle  to  be  obsiTved  in  the  diet  of  the  tuber- 
cnlous  patient  who  is  losing  weight  is  variety,  both  as  regards  nutritive 
principles  as  well  as  appetizing  qualities.  There  is  nothing  more 
abhorrent  to  a  tuberculous  patient,  and  to  a  large  extent  to  all  sufferers 

^  Sixth  Iat«rtial.  Codb.  Tuberc..  1908.  1,  719. 

»  Ibid.,  p.  893- 

■  Diets  in  Tubcrculoeifl.  London,  190§* 
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from  c'hronif  diseases,  than  homogeneity  of  diet.  No  limited  and 
exclusive  dirt  can  kwp  a  patient  well  for  any  length  of  tin^e  heraiise 
it  does  not  respttnd  to  the  nrgent  demands  of  the  different  organs  and 
tissues  of  the  body.  It  iloes  not  stininlate  the  secretions  of  all  the 
digestive  glands.  If  an  exclusi\'ely  animal  diet  is  taken,  only  the 
gastric  juice  is  stimulated,  while  the  saliva »  pancreatic  juice,  bile,  and 
intestinal  juices  are  not  utilized  and,  remaining  free  in  the  gastro- 
intestinal tract,  arc  ai>t  to  act  as  irritants  anrl  [>roduce  {iiarrhea  which 
is  exhausting,  or  constipation  which  is  harmful  in  other  ways. 

We  often  meet  with  patients  wIk^  have  been  given  diet  list^  in 
which  four  or  h^e  meals  are  liste<l  for  the  day.  But  any  appetite 
they  nuiy  lane  had  !>efore  tlie  list  was  consultetl  promjjtly  disappears, 
because  it  shows  the  foods  which  have  been  given  them  for  months 
without  any  appreciable  variation.  Many  patients  who  ha\'e  followed 
the  injunction  **  plenty  of  milk  and  eggs"  have  engendered  such  an 
aversion  to  these  articles  that  the  mere  mention  of  an  egg  is  sufhcient 
to  <iisturb  the  slight  apl>etite  for  other  foods  which  was  called  forth 
by  hunger.  It  is  always  ad\  isable  to  consult  the  patient  as  to  the  kin*! 
of  focMi  he  prefers  or  longs  for  and,  if  tliere  are  no  contraindications, 
to  give  it  to  liim. 

Pracautions  to  be  Taken  when  Overfeedinf  Patients*  —  Before  a 
patient  is  urged  on  to  a  course  of  snjicralimentation  certain  precau- 
tions are  to  be  taken:  He  must  be  c^arcfuliy  cxaminc^l  witli  a  view  of 
ascertatnhig  whether  or  not  he  can  stand  additional  feeding.  Those 
showhig  signs  of  arteriosclerosis,  nephritis,  gall-stones,  neplirotithiasis, 
or  gout,  should  n<»t  be  alh>wtnl  superfcedhig,  cs]>e<'ialiy  with  animal 
proteins.  It  is  likely  t*»  throw  a  consi<Ierat*te  strain  on  the  kidneys, 
or  even  produce  albuminuria.  ^Moreover,  as  we  ha\'e  seen,  jjatients 
with  these  diseases  <lo  rajther  well  when  affected  with  tubercuhtsis 
(see  p.  (>t)2).  The  condition  uf  the  stomach  is  to  l»e  ascertahtcd,  and 
those  havhig  ililatcd  organs,  ordisturVvances  in  the  tonicity  and  motility 
of  the  viscns,  are  to  bt^  trcatt^l  for  these  troubles  when  {mictirablc. 
The  ajipetitc  is  of  great  iin]>ortance.  Although  we  may  succec<l  with 
scmic  patients  hi  urging  them  to  eat  irrespective  of  the  a]>petite,  wc  will 
fail  with  man\ . 

lV>i>er  preparation  of  food  goes  a  hnig  way  in  counteracting  anorexia ; 
Dettweiler,  who  made  a  great  success  with  his  sanatoriinn,  said  that 
the  kitchen  was  his  j>harmacj^.  It  is  to  he  regretted  that  \'ery  few,  if 
any,  miHiem  |)ublic  sanatoriums  are  conducted  on  this  principle. 
It  is  better  to  give  the  patient  small  ([uantities  of  each  of  several  dislies, 
well,  and  appetizingly  prejjarcd,  than  large  tpiautities  of  f>nc  or  two 
*lishes.  The  fact  tlutt  the  food  value  is  tbeort^tically  suHitient  in  the 
latter  case  does  not  alti-r  matters,  Witli  stimc  patients  animal  food 
should  ]>nHlominatc,  with  others  eggs,  ami  with  still  others,  milk.  Tlie 
diet  nmst  be  fn^qnently  (hanged,  es|x*cially  when  tlie  digestive  tract 
shtjws  signs  r>f  n^fHdlion. 

With  well-to-do  patients  these  are  simple  matters,  but  with  those 
47 


DIETETIC  TREATMENT 

of  liiTiited  means  this  pn)blem  is  often  hani  to  solve.  The  writer 
usiuili\'  sends  ftw  the  mother,  wife,  or  sister  rjf  the  patient  m\i\  gives 
her  <!irec'tiotis  along  thest*  lines. 

Bearing  in  inind  that  tlie  tlisease  is  likely  to  last  fiir  nmntlis,  if  not 
for  years,  we  must  si)are  the  <hgestive  orjcans,  the  eornerstone  of 
phthisiotherapA',  as  they  have  been  calleil,  and  not  uverburtlen  thein 
with  work.  The  first  imi>erative  prineiple  is  proper  mast  if -at  ion. 
But  re^nilarity  in  meals  is  wi  the  same  importanee.  The  menus  t»f 
some  antht>rs  mention  six  and  more  meals  a  <iay,  whieh  are  exeessive, 
in  my  experienee.  Three,  at  most  four,  Ftieals  a  day  are  snffieient  for 
most  patients*  and  affonl  some  rest  to  the  stomaeh  between  the  meals. 
At  all  events,  the  stomaeh  must  be  given  a  eom|)lete  rest  dnriT^^  the 
iii^rlit,  whieh  ean  he  flone  by  a\'ni<lin|,'  all  food  between  9  p,m.  and  7  A.\f. 

Protein  Foods, —  ExiJerimeiit  a  I  researches  of  Riehet  and  Herieonrt, 
and  others,  have  proved  eonehisively  that  when  inj^estt^d  raw,  animal 
foods  have  an  espeeially  beneficial  eH'eet  in  tnljerculosis.  The  speeifie 
effect  seems  to  reside  more  in  the  juices  of  the  meats  than  in  the  fiber, 
Herl>ivorous  animals,  like  the  cow,  are  mc*re  prone  to  tnbercniosis 
than  eamivorous  animals,  as  the  dog. 

The  best  source  of  proteins  for  a  tuberculous  patient  is  animal 
fotHi;  the  proteiTis  of  vegetaf»le  origin  are  not  so  easily  assimilatcMl. 
Meats  possess  all  the  qualities  which  are  necessary  for  the  mitritifm 
of  the  coiisum]>tive.  To  Ije  sure,  there  are  simn^  who  »nau>tain  with 
Kellogg^  that  a  low  jiroteiti  diet  is  pn>ductive  of  better  results,  and  urge 
vegetable  proteins  hi  tfie  dif*tetic  management  of  tlie  malady.  It  is, 
Intwever,  an  every-day  observatum  that  the  animal  proteins  do  not 
tax  the  digestive  < organs  to  excess  and,  excepting  in  those*  who  suffer 
from  some  ff»rrn  of  ilyspepsia,  they  can  be  taken  by  most  consumptives 
with(nit  4h[Ticylty  in  cinnparatively  large  quantities.  Beef,  mutton, 
lamb,  jioultrv ,  game,  fish,  oysters,  eggs,  milk,  cheese,  etc.,  otfer  a  wide 
range  of  choice  for  variety. 

Thosi^  who  have  no  natural  abhorrence  for  raw  meat  may  have  it 
with  great  benefit — ztmmtherapy  was  at  one  time  very  popular,  es[>e-j 
cially  in  France,  and  may  be  utilized,  when  toleratecL  Some  patient 
are  not  averse  to  taking  a  small  piece  of  raw  beef,  dipping  it  in  tomato 
sauce,  and  eating  it.  It  is,  however,  better  to  minee  or  chop  it,  ami 
eat  it  between  two  slices  of  bread  as  a  sandwich,  but  it  shrtuld  He  sea- 
soned to  taste.  The  \'ast  majority  of  patients,  however,  prefer  roasted 
or  Ijoiled  l>eef,  nnitton,  poultry  ,  etc.  It  must  bt^  mentioned  that  when 
roaste<l  or  liroiled,  meats  shiadd  he  rather  untlerdone  and,  <»n  tlie  whole, 
they  should  be  changed  often  in  kind  and  in  the  form  pn-pannl  f*ir  the 
tai>ie. 

Uut  it  should  never  lie  excessive;  we  cannot  rely  on  animal  ftMxIa  i 
e^c4usively  in  nourishhig  a  tuberculous  patient.  To  supply  a  i>atient' 
with  5(KM}  calories  per  da\\  it  would  be  necessary  to  gorge  him  with 
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six  and  a  half  pounds  of  meat,  or  thirty-six  eggs,  or  five  quarts  of 
milk,  or  two  pounds  of  cheese.  This  would  be  too  much — no  himian 
being  could  take  it  with  impunity-  for  any  length  of  time.  For  this 
reason  other  foodstuffs  are  necessary  in  addition  to  the  animal  food. 
The  most  the  average  consimiptive  should  have  is  about  three-fourths 
to  one  pound  of  animal  food,  and  when  meat  is  taken  raw,  it  should 
not  exceed  one-half  pound  per  day.  When  this  is  taken  with  one  pound 
of  bread,  three  eggs,  one  quart  of  milk,  eight  ounces  of  potatoes,  and 
four  ounces  of  fresh  vegetables,  and  some  fruit,  the  diet  is  complete. 

Attempting  to  feed  tuberculous  patients  with  proteins  we  are  often 
confronted  with  the  high  cost  of  animal  foods.  In  many  cases  we  may 
attempt  to  supply  proteins  from  fish,  which  are  much  cheaper  than 
beef,  veal,  or  poultry.  Now,  beef  contains  from  two  to  three  ounces 
of  protein  per  pound.  Fresh  fish,  such  as  haddock,  cod,  halibut,  perch, 
salmon,  mackerel,  or  shad,  contain  from  one-and-a-half  to  two-and- 
a-half  ounces,  while  the  commoner  dried  fish  contain  even  more  pro- 
teins, up  to  three  ounces  per  pound.  Proteins  in  a  digestible  form 
may  thus  be  purchased,  when  fish  are  used,  at  from  30  to  50  per  cent 
of  the  cost  of  the  same  amount  when  consumed  in  meats.  In  fact, 
Drummond^  has  shown  that  the  coagulable  proteins  of  the  muscle 
tissue  of  cod,  herring,  and  canned  salmon  have  a  nutritive  value  as 
high  as  those  derived  from  beef.  The  empiric  experience  of  the 
therapeutic  value  of  cod-liver  oil  in  tuberculosis  has  also  recently  been 
reinforced  by  the  investigations  of  Osborne  and  Mendel*  who  dis- 
covered in  fish  one  of  the  important  vitamins,  the  fat-soluble  A,  which 
has  such  an  immense  influence  on  the  growth  and  health  of  the  animal 
body.  Drummond  urges,  therefore,  the  so-called  "fatty''  fish,  which 
contain  considerable  quantities  of  fat  distributed  throughout  their 
muscle  tissue,  as  important  foods  containing  the  fat-soluble  vitamin. 
The  herring  is  especially  to  be  recommended  from  this  angle.  Either 
for  the  sake  of  variety,  or  because  of  imperative  saving  in  cost,  fish 
should  not  be  neglected  from  the  diet  of  the  tuberculous. 

A  consumptive  needs  more  protein  foods  than  a  healthy  person 
because  the  disease  destroys  the  tissues,  especially  the  muscles,  and 
there  are  no  better  tissue  builders  than  proteins.  But  we  must  not  give 
them  at  the  expense  of  other  foods.  It  is  unnecessar>%  even  dangerous, 
to  give  more  proteins  than  are  required  for  repairing  the  tissues;  other- 
wise they  are  likely  to  prove  more  disastrous  than  to  a  healthy  individual. 
These  evils  are,  as  the  researches  of  Chittenden,  Mendel,  Folin,  Herter, 
Metchnikoff,  Tissier,  Combe,  Turk,  and  others  show:  (1)  That 
protein  which  is  not  used  for  tissue  building  is  not  "burned  clean,'' 
as  are  fat  and  carbohydrates,  which  yield  merely  water  and  carbon 
dioxide,  but  leaves  behind  "clinkers"  in  solid  form — for  instance,  uric 
acid;  (2)  that  meat  proteins  also  contahi  such  "clinkers"  in  their 
extractives,  which  are  superadded  to  the  similar  products  from  the 

1  Jour,  of  Physiology,  1918,  62,  95. 
»  Jour.  Biol.  Chemi8tr>',  1914,  17,  401. 
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inetal>()lm»n  of  proteins  in  the  body;  (3)  that  all  protein  which  is  not 
ahsorhed  is  suhjert  to  pntrefaetion  in  the  hitestiiinl  ranal,  tuul  ^ives 
rise  to  toxins  which  are  partially  ahsorhed  and  prtMlnrf  injuries  of' 
various  kinds  to  the  ortranisni  (Irving  Fisher) * 

Milk.— Milk  has  heen  et^nsidered  for  centuries  a  goiMl  fixMl  for 
cotisumptives-  Aretaeus,  eighteen  hundred  years  ago  already  s|K>kej 
of  it  favorably  in  this  connection.  It  cotitains  more  than  IM  per  rent 
of  nutritive  nnitter,  albumin,  fat,  sugar,  and  salts.  But  this  dues 
not  mean  that  it  is  good  to  use  it  exclusiveiy  for  our  imtierits  as  has  been 
done  in  the  well-kiiowTi  *'niilk  cures.'*  If  we  wanted  to  supply  all  the 
requirements  of  a  patient  it  would  be  necessary  to  make  liitn  ingest  i 
five  to  seven  {juarts  of  milk  per  diiy.  In  a  few  weeks  his  stomach 
wiiuld  be  dilated  two  or  three  times  its  normal  dimensii*iis> 

lint  with  other  foodstuffs  it  is  excellent  btvause  its  nutritive  prin- 
ciples are  easily  digestible  in  the  stomach  and  intestines,  and  it  contains 
no  toxic  sulistances.  It  is  just  as  good  for  a  patient  with  fever  as 
for  one  who  is  afebrile.  A  quart  of  milk  is  cqui\'alent  in  fuel  value  i 
to  n  pound  (»f  lean  meat,  or  eight  eggs.  It  is  thus  evjtlent  that,  from  a 
certain  standpoint,  it  is  a  much  cheaper  source  (vf  fuel  than  either 
meat  or  eggs. 

It  is  best  given  Wtween  meals  in  the  form  of  drink,  ami  may  be  I 
adilcd  to  many  other  foods,  especially  cereals.     Hut  it  nnist  not  be 
abused;  i>atients  who  gorge  themselves  excessively  with  milk   lose 
their  appetite  for  other  foods.     Between  a  pint  and  a  quart  of  milk 
per  day  is  to  be  considered  the  maximum  for  the  average  patient. 

There  are  patients  who  do  not  bear  uii Ik  very  well.  In  some  it  pro- 
vokes hictic  and  Inityric  ariil  fcrmcntatioti  in  the  stt>maih;  this  viscus 
becomes  dilated,  and  the  complicating  hyperchlorhydria  favors 
spasmodic  contraction  of  the  jjyhirus.  In  others,  the  milk  clots 
exc*essively  in  the  stomach,  large  solid  curds  are  formed  which  irritate. 
the  mucous  membrinie  and  cause  miusea  and  vomiting.  In  sonie^ 
patients  the  milk  passes  the  stomach  without  riifficultyt  but  it  pro- 
duces trouble  in  the  intestines-  gaseous  distcntitaj  and  iliarrhea.  I 
have  seen  many  eases  of  diarrhea  in  consumj)tives,  which  were  thtnigirt 
to  ha\e  hecjj  t*aiis^'d  l>y  intestinal  ulcerations,  but  which  disjip^jeared 
with  the  witlidrawal  of  milk  fnjni  the  diet. 

llie  milk  may  be  renderci!  more  digestible  by  diluting  it  with  alka* 
Hue  waters,  or  lime  water,  but  then  the  total  <[uantity  consumed  must 
t)e  reduced.  It  is  usually  nuire  easily  digester)  when  given  with  some 
cereal,  like  oatmeal,  or  rice.  At  water  found  that  milk  is  ni*»rc  easily 
digested  when  it  is  part  of  a  mixed  diet.  When  consumed  alone  the' 
pro|Kirtion  tligeskHl  was:  proteins,  !M.l?  per  cent;  i-arbohyrl rates, 
Mkti  per  <rut;  anti  fat,  f>2.S  per  cent.  When  milk  and  br<*ad  made 
up  the  diet,  the  amount  riigested  was:  prtiteins,  1*7.1  i>er  cent;  earho- 
hydrates^  9S.7  per  cent;  and  fat,  1C»  ptT  ccnL 

Fermented  milk  is  (»ftcn  more  easily  borne  in  large  quantities  when 
the  pure  article  is  not  sustaineil.    We  may  try  koumiss^  keffir^  or  the 
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variolic?  prepara  tit  ills  of  biittentiilk^  which  arc  at  present  supph'ed  by 
most  inilk  dealers  at  reasf>nahie  ]>rires,  or  tuny  Iw  ]>rcpjired  at  home 
with  cultures  or  ta!»l<*ts  rjf  lactic  a<*itl  liarilli. 

<  iiccsc  is  an  excellent  Unu]  fcjr  (^oiLsiimptives.  But  \\v  shnuhl  avnid 
the  lii^iily  scasuned  \arieties.  Oeaai  ehecse  and  urdituiry  pot  cheese 
contain  considerable  nutritive  elements  and  do  not  provoke  coii|j;h  or 
gastric  irritation. 

Eggs*  —  I^Kffs  are  considere<l  an  excellent  food  for  tuberculous  patients 
hy  the  professicai  and  tlie  laity.  In  assimilability  they  exctT*!  any 
known  food  excepting  niilk  and  oysters.  They  contain  ent^nnons 
quantities  of  albumin  and  fat.  The  white  of  an  egg^  consists  of  pure 
protein  which  is  as  <Iif;cstible  and  nonrisJiing  as  that  of  beef;  the  \'olk 
contains  2,')  per  cent  of  fat,  15  per  cent  «)f  pn*tein,  and  also  nnclein, 
lecithin,  iron,  anti  salts.  Eatlni^  taie  dozen  e^g.s  per  day,  a  consump- 
tive could  feed  himself,  and  pushing  it  t()  twenty  eggs  he  would  alisorb 
the  equivalent  of  two  and  a  half  pounds  of  bet*f,  because  an  egg  of 
50  grams  is  equivalent  to  about  'i5  grams  of  moderately  fat  beef,  or 
12S  grams  of  cow's  milk.  In  other  words,  they  cmntain  over  7I)(I 
calories  jier  prnmd;  the  whites  yiehl  25(}  and  the  yolks  1700  calories 
{jer  ponnd.  liut  an  exclusive  egg  diet  is  just  as  bad  as  an  exclusive 
meat  diet.  T<jo  mnch  fat  is  introduced  into  the  stomach  am!  c(jn' 
gestion  of  tlie  liver  is  the  result^  while  with  an  exclusive  meat  diet, 
congestion  of  the  ki<!neys  ot  c^urs. 

It  appears,  however,  that  eggs  have  been  abuser]  as  an  article  of 
food  for  the  tuberculous.  Many  of  the  gastric  derangements  of 
tulierculous  ]>atients  can  l>e  traced  to  the  abuse  of  eggs  as  a  food. 
Most  patients  consume  tlicni  raw,  and  it  has  }>een  fonnd  tliat  raw 
white  of  egg  is  dcridedly  indigestible.  Mendel  and  Lewis^  pointed  tait 
that,  when  given  to  animals,  raw  vg^i^^  give  rise  to  diarrhea.  \V.  G. 
Batenian=  found  that  in  dogs,  when  given  in  considerable  quantities, 
it  sometimes  causes  vomiting  and  invariably  produces  diarrhea, 
Pawlow  foiuid  that  raw  white  of  egg  ntdy  partly  stimulates  a  flow  of 
gastric  juice.  But  Bateman  shows  that  cooked  egg-white,  on  the  con- 
trary, calls  forth  an  abundanee  of  juice  and  unites  easily  with  hydro 
ehlorie  acid.  Egg-white  remains  hut  a  while  in  the  stomach,  and 
escapes  in  gushes  through  the  pylorns.  *'()nce  in  the  intestines  the 
native  egg-white  continues  tc»  oppf>se  the  digestive  enzymes,  for  it  has 
remarkably  strong  antitryi>tic  pn^perties.  .  .  .  Not  only  dm*s  it 
resist  digestion  itself,  but  it  prevents  the  digestion  of  other  easily 
digested  proteins,"  It  is  very  p(K>rly  utilized.  In  large  doses,  frum  30 
to  5<>  per  cent  of  that  ingeste*!  is  wasted  by  being  ejected  %vith  the 
fe<i*es.  In  normal  feces  albumin  is  never  found.  In  contrast  with  egg- 
white,  egg-yolk  has  been  found  to  be  well  digested  and  utilized, 

<1inicians  wln»  have  the  care  of  tuberculous  patients  shonld  there- 
fore liecd  the  following  warning  of  Bateman:     **A  substance  which 

'  .Jour.  Biul.  C!heiii.  1913,  16,  35. 

«  Ibid.,  19U},  26,  203;  Aiii.  Jour.  Med.  Sci„  1917,  153,  841. 
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fails  to  stimulate  a  How  of  ^astrir  juitT  ami  is  aiitipeptic,  which  hurries 
from  tlie  stotiiHt'h,  **alls  forth  no  flow  of  Ink-,  aotl  strongly  rt'sisti;  the 
action  of  tr\TJsin,  which  is  poorly  utilizeti  ami  may  cause  rliarrhea,  has 
evidently  little  to  reconiineiid  it  as  a  foodstuH'  of  preference  for  the 
soNiul  [M^rsoii,  let  akaic  for  the  in\aliti/' 

On  the  other  hand,  cotjked  e^^-whitc  is  easily  digested  and  well 
utilize*!  hy  tlie  ecimiaiiy.  All  that  h  necessary  to  i>repare  egg-white 
for  digestion  is  to  heat  it  to  70**  (\  Under  no  circumstances  shonid  a 
tuberenlous  patient  be  permitted  to  consume  several  raw  eggs  a  day. 
They  should  invariably  be  boiled.  In  fact,  iti  my  exjR*rienee  eggs  may 
be  frictip  scrainblerb  or  pre[mred  in  any  way;  so  lung  as  they  are  not 
consumer]  raw,  they  make  an  excellent  fooil  for  tuberculous  patients. 

But  there  are  some  exceptions.  Those  who  suffer  from  derange- 
ment of  the  function  of  the  stomach  and  the  liver  do  not  liear  eggs  very 
well  and  the\  niay  have  to  be  discarded.  'Ilie  same  is  true  of  patients 
who  have  an  idiosyncrasy  to  eggs  and  get  colicky  pains  in  the  abdomen, 
vomiting  or  diarrhea  from  an  egg. 

Four  to  six  eggs  per  tlay  is  about  the  maximum  which  a  patient 
shrmld  be  allowed,  if  we  are  to  retain  the  functions  of  the  stomach 
HUit  liver.     In  most  cases  less  shouhl  be  given. 

Fats,  -While  the  amount  of  fat  net-essary  for  the  average  cnmsump- 
tive  ha^  been  exaggerated  by  many  authors,  it  is  nevertheless  a  fact 
that  a  diet  containing  a  surplus  uf  easily  assimilated  fat  is  the  l»est. 
It  must»  however,  be  borne  in  mind  that  the  cajvacity  for  digesting 
and  assimilating  fat  varies  with  the  individual.  In  some  patients 
an  increase*  in  the  amount  of  fat  is  innnediatcly  followed  by  gastro- 
intestinal disturbances.  Many  people  cannot  digest  fat  meats  like 
liacHn,  ham,  etc.  We  liave  already  mentioned  that  many  patients 
have  shown  intolerance  for  fat  even  before  the  onset  of  the  iiisease, 

I  ha\  c  fount!  tliat  butter  is  superiijr  for  our  puri>oses,  and  it  has  given 
me  results  as  good  as  eod-Iiveroil,  wlii(»h  has  }>een  (Htpular  for  centuries. 
I  direct  my  patients  to  cut  their  I>read  in  thin  slices  and  cover  them 
with  hea^y  layers  of  butter;  mixing  butter  with  mashecJ  potnttn'S  and 
i>ther  foods.  As  modi  as  six  to  eight  ounces  of  butter  can  tluis  be 
consumed  daily  by  the  average  patient  without  gastric  or  intestinal 
disturlvances.  Those  who  like  to  and  can  consume  large  cpiantitie^  of 
unskimmed  milk  may  get  the  greater  part  of  their  fat  in  this  manner, 
whiic  cream  and  certain  kiiiils  of  cheese  are  alsu  rich  in  fat.  In  l(H»k- 
ing  for  sources  f^f  easily  digestible  fat  we  must  not  forget  fish:  salmon, 
pompano,  sardines,  shad,  fish  rm\  caviar,  etc..  are  very  gooil  for  thiji 
purjjose.  Those  who  have  great  tolerance  for  fat  may  als(»  tiike  in 
addition  to  hntter,  cream,  cream  cheese,  fat  meat,  and  bacon* 

The  qnantity  of  fat  a  patient  should  consume  varies  according  to 
the  season,  the  kind  of  food  he  has  been  accustomed  to  eat,  h  s  tolerance 
(*f  fat,  and  the  condition  of  his  gastro-intestinal  tract.  Of  course, 
those  who  are  obese,  and  they  are  nut  rare  among  those  with  quies*:ent 
and  healed  lesions,  should  be  discouraged  from  eating  an  excessively 
fat  diet* 
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It  has  been  my  cxperfenre  that  a  patient  without  preexisting  gastric 
disease  can  coMsimie  six  ounces  of  fat  every  day  for  months  with  l>ene- 
fit.  But  now  €and  then  one  is  met  who  shows  a  decidcfl  inch  nation  to 
fat  intolerance.  It  is  my  impressit»ii  tliat  in  most  cases  it  is  due  U*  the 
excessive  amounts  <if  improper  fats  which  have  been  forcerl  up<m 
them.  It  has  heen  su^geste*!  by  Tibbies  that  wlien  a  patient  cannot 
take  fat,  the  proteins  can  be  increased;  l(N)  grams  of  proteins  will 
yield  40  grams  of  fat.  Proteins  alone  will  never  fatten  a  patient; 
fi.5  pounds  of  lean  meat,  or  5.5  pounds  of  lean  and  fat  meat  would  l>e 
required  to  supply  the  daily  requirements  of  carbon  for  an  onbnary 
[>erson;  therefore  some  other  source  for  fat  must  be  found. 

IVe  must  guard  agaiuM  quick  fuUening,  '* Muffing,''  of  titberetikms 
imtienU,  Often  consumptives  are  urged  to  eat  plenty  and  some  ingest 
enormous  quantities  of  food  and  gain  remarkably  welL  Taking  their 
weight  weekly,  and  finding  that  it  keeps  on  increasing,  they  are 
encouraged  to  continue  in  this  manner,  and  at  the  end  of  three  or  four 
months  the  gain  may  be  as  much  as  thirty  t>r  e\'en  forty  pouncJs.  But 
to  their  dismay  they  have  not  been  rehabilitated  in  other  respects; 
they  are  as  yet  nnable  to  work,  ami  are,  in  fact,  weaker  than  before. 
The  weight  they  have  put  on  is  only  an  added  burden,  which  is  not 
only  useless,  but  actually  incapacitating.  In  addition,  they  suffer  from 
annoying  dyspnea.  Physical  examination  shows  that  the  process  in  the 
lungs  has  not  improved;  perhaps  it  has  distinctly  extended.  Carefully 
and  guardeilly  reducing  these  patients  has  often  l)een  of  great  benefit. 

Carbohydrates.— In  the  eagerness  to  supi>ly  the  body  (jf  the  patient 
with  proteins  and  fat,  carl>ohyd rates  must  not  be  neglected  from  the 
diet.  They  are,  as  a  ride,  easily  digested  ami  assimilate<l,  and  they 
spare  the  proteins,  thus  maintaining  the  nitrogen  l>alan<r,  or  equilib- 
rium, with  smaller  quantities  of  proteins.  I'he  best  sources  of 
carbohydrates  are  potatoes,  cereals — like  oatmeal,  rice,  ett*.,  which 
may  l>e  taken  with  milk  or  cream — pastries,  and  above  all.  bread, 
Cane  sugar  and  maple  sugar,  which  enter  intr»  various  culinary  prepara- 
tions, are  of  great  value.  l>aremberg,*  however,  objects  to  excessive 
consumption  of  sweets  by  consumptives  because  they  are  usually 
dyspeptics  who  do  not  stand  it  very  welL  He  says  that  those  who 
can  take  an  excessive  quantity  of  sugar  may  become  fat  rapidly; 
but  this  fattening  is  not  lasting,  just  as  the  fattening  obtained  fnnn 
an  excessive  milk  ^iict.  The  best  fattening  is  olitained  frxmi  a  mixed 
diet.  Ibjwever,  there  is  no  reason  against  eating  sweet  desserts,  or 
even  eamlies,  in  moderate  quantities,  provided  they  are  taken  after 
meals  when  they  are  not  likely  to  interfere  with  tlie  apjjetite. 

Salts,  — Mineral  salts  must  not  lie  ncglt^cted.  Even  if  the  theory  of 
deniineralization  is  not  well  founded,  there  is  no  question  that  the 
loss  of  mineral  salts  is  higher  in  consumptives  than  in  healthy  indi- 
viduals*     Iron,  lime,  soda,  magnesia,  and  the  iilrosphates,  are  best 

*  Leu  diff ereuiet)  fonxien  elifxiqu&»  dt-  la  ttil>i?rrulow  iniliimnHire,  Paris,  1906.  p-  157. 
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siippliefl  by  siirh  foods  as  breinl,  fUuir.  oatinenl,  rlre,  sa^o,  tapiocuT^ 
trvsh  vt'^t!tubk's,  and  fruits.    All  tliesi*  may  \w  giviMi  \>\nin,  or,  Iti^tffT 
still,  in  various  other  culinary  preparatii»ns. 

Condments.  —  Fivr  tlirir  Im^ul  apiH^izing  rffrds,  mndiiiHiits.  a^'tirij^ 
as  thvy  do  as  great  sali\ary  and  gastrin'  stininlants,  n»a\  Ik*  taken, 
especially  hy  those  \v\w  snU'cr  frmn  anorexia.  Sonic  coii<h'riicnts,  likt* 
mustard  and  pirlic,  contain  ally  I  vvhicli  assists  in  the  dif^eiition  of  fats, 
and  is  said  to  be  bactericidal  in  the  intestinal  tract.  At  one  time 
garlic  was  considered  a  good  remedy  against  tnliercnlosis.  Its  active 
]>rin<*iplc,  ally  I,  was  even  administereil  sniicntaneonsly. 

Dangers  of  Overfeeding.  — While  the  maji>rity  of  patients  stand  a 
ujoderate  increase  in  the  quantity  of  food  fairl>'  welL  tliere  are  many 
who  are  decidedh'  liarnied  hy  it.  This  is  esj^eeially  seen  in  those  wl»n 
have  been  imreasonahly  induced  to  increase  the  ciuantity  of  protein 
foods,  such  as  eggs,  meat,  etc.,  tlius  impi^sing  an  excessive,  atid  often 
dangerous,  burden  ujKm  the  liver,  kiihieys,  etc.  In  some  eases  we  find 
that  these  organs  have  bt*en  decitledly  crippled  hy  such  a  diet. 

The  symptoms  priKluced  by  excessive  protein  consumption  are 
unmistakable:  The  jiatient  is  drowsy  for  an  hour  or  two  after  meals, 
has  headache,  and  i^i  irritable*  At  night  he  is  restless  and  sleeple*?s, 
or  his  sleep  is  disturbed  liy  frightful  dreams.  The  alMlomeii  is  dis- 
tendcihthe  liver  enlarged, and  may  he  tenderon palpation.  Ilearthnrn, 
anorexia,  bilious  vomiting,  arul  diarrhea  often  torture  the  patient. 
Cardiac  palpitation  and  nightsweats  are,  at  times,  ilue  to  the  iniliges- 
tion  thus  induced.  Ilef'ause  (jf  the  plethoric  condition,  these  patients 
often  have  eiJistaxis,  and  also  liemorrhoids,  which  contribute  to  their 
niiser\'.  The  urine  contains  albuoun,  liiliary  pigmcTits,  indican,  and 
glycosuria  is  nttt  rare.  Arthralgit*  pains  in  the  joints  are  often  the 
result  of  su]>eralimentati*m.  Older  clinicians,  observing  that  then? 
exists  an  antagonism  between  the  gouty  and  phthisical  rhathesei^» 
urged  ext^*ssive  nitrogenous  diet  combined  with  wines,  with  a  view  of 
inducing  sclerotic  changes  in  the  diseased  lungs.  On  a  similar  prinnple, 
the  excessive  eonsnniption  of  alcohol  was  advised  in  former  <Iays. 
According  to  some  authors,  the  aeneih>nn  eruptions  on  the  skin  of  simie 
tuhert^ulous  patients  are  very  frequently  due  to  the  excessive  protein 
fiMMls  which  they  consume. 

When  overfeeding  a  patient  wc  nmst  watch  out  for  the  following 
danger  signals:  Failure  ^yi  api>ctite,  and  symptoms  of  flatulent  dys- 
pepsia; dyspnea  on  exertion,  which  is  obviously  not  due  to  The  tul>er- 
cuhms  toxemia  or  the  lung  lesion;  diarrhea,  and  at  times  vomiting. 
If  these  symj>toms  are  not  heeded,  and  fortrd  feeding  is  continucff, 
irreparabh'  damage  may  be  dnue;  the  sheet-anchor  of  the  patient, 
his  power  to  digest  food,  is  damaged,  and  his  chances  of  recovery  are 
nuiterially  lessened.  But  this  should  not  deter  us  from  trying  to  feed 
the  tuberculous  patient  generously.  ''Excessive  feeding  is  clearly  a 
vastly  l>etter  methtnl  of  treatment  than  imderfceding,  ftjr  it  at  least 
ensures  the  eonsumptive  taking  enough  to  repair  his  w^a^ste  and  to 
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restore  his  normal  power  of  resistance  and  recii]>eration,"  say  Bards- 
well  and  Chapninn,^  *'The  point  to  realize  is,  that  it  is  quite  an  unneees- 
sary  luirdshi])  Uir  |)atients  to  l>e  ovrrfed,  nnd  th^it  it  raay  dn  pusitive 
harm." 

Wiieti  these  liarmful  results  of  unwise  feeilin^  are  Ijorne  in  mind, 
nnfi^rtuuate  patients  will  not  he  forced  to  iufjest  large  quantities  of 
food  which  may  lie  excessive  and  dangerous  tt>  healthy  j>ersons.  Espe- 
cially careful  must  we  be  with  plcthf^rif,  obese,  ami  sedentary  con- 
sumptives. A  dilated  stomach  which  does  not  empty  itself  with  ease 
and  promptness  is  partit  ularly  tf>  be  spared.  The  dangers  of  excessive 
ingestion  of  fat  have  already  been  dwelt  upon. 

Dietaries*— Frt mi  what  has  been  said,  it  is  olivious  that  it  is  nctt 
necessiiry  to  give  (letailed  rlietaries  for  ctmsnmptives.  When  we  aim 
at  variety  as  the  first  requirement  for  a  gf>od  diet,  it  would  la*  neces- 
sary to  give  at  least  thirty  menus  to  snit  the  average  case.  We  will, 
therefore,  merely  mention  some  of  the  foods  which  may  he  utilized  in 
attempts  at  feeding  phthisical  patients  properly.  It  will  be  noted 
that  they  may  eat  nearly  everything  a  healthy  jK^rson  can,  so  long  as 
their  mahoty  is  ni»t  complicated  by  (^(mditions  wliii^h  alter  matters. 

Breakfast. — Milk,  c(»ffee,  chocolate,  Ci>coa,  or  tea.  Bread,  batter, 
cream»  eggs,  bacon,  ham,  ox  tongue,  fish  {fresh  or  canned),  fruit  of 
any  kind.     Plenty  of  butter.     Cereals  of  any  kind. 

Lunch.  — Fish,  or  entree;  meats  (roasts,  chops,  steaks,  etc.),  poultry, 
vegetables,  custards,  puddings,  cheese,  milk,  cofTee,  fruit. 

Dumer. — Soups,  meats,  pcmltry,  game,  fish,  all  vegetables,  puddings, 
pastries,  etc.,  cliccse,  ice-t  ream,  coH'ee,  milk  or  choc^olate. 

Without  going  into  details  of  the  \arious  dishes  that  may  be  prepared 
by  a  goo<l  cook  who  knows  the  like  and  dishkt^s  of  the  patient,  it  can 
l>e  stated  that  there  is  no  dish  which  is  contra  indicated  in  uncom- 
plicated phthisis,  A  goftd  coak  can  do  more  for  the  patiefit  than  all 
the  iluiarles  trhieh  ntaif  be  priftted  in  a  book. 

Between  the  three  nniin  meals  there  rnay  be  allowed  a  light  hmchcon 
consisting  of  a  glass  of  milk  and  some  biscuit.  Some  are  aiIowe<l  an 
egg  or  two  at  that  time,  made  in  some  form  of  punch,  or  in  any  style, 
provided  it  is  well  home.  Similarly,  at  about  4  f,m,,  tea,  coflee,  or 
milk  may  be  allowed  with  some  biscuit,  et(*.  At  night  Itefore  retiring, 
a  cup  of  milk  with  some  crackers  is  [>eneHcial  for  some  patients.  It 
will  be  noted  that  in  this  manner  the  patient  may  have  his  milk — 
about  one-half  to  one  quart  per  day — mainly  outside  of  his  meal-time, 
as  drinks. 

It  must  be  emphasize*d  again  that  these  foods  should  be  palatably 
prepared  antl  rendered  digestible  by  proper  cooking.  Otherwise 
troulile  may  arise.  The  quantity  to  be  ingested  depends  on  the  i)er- 
soiial  equation  of  the  patient,  alt  hough  in  some  cases  matters  may 
l>e  forced  for  some  time  when  in<licate<l,  but  this  shouhl  oidy  be  done 
bearing  in  iniml  the  crmtraindications  which  have  already  been 
discussed. 

'  Diets  ill  TuUerculnsi^,  l.nndoti,  1908,  p.  49. 


CHAPTER  XLI. 
MEDICINAL  TREATMENT. 

Importance  of  Medicinal  Treatment.— The  disrepute  of  medicinal 
substances  in  phthisis  during  recent  years  is  due  to  several  causes.  The 
first  and  most  important  is  that  we  have  no  specific  botanical,  chem- 
ical, or  physical  agent  which,  when  administered  to  a  consimiptive, 
will  exert  a  selective  action  on  the  tubercle  bacilli,  as  mercury  and 
arsphenamine  do  on  the  spirocheta  of  syphilis,  and  quinine  on  the  mala- 
rial parasite.  Nor  have  we  a  therapeutic  agent  which  will  enhance 
the  resistance  of  the  tissues  against  the  ravages  of  the  tubercle  bacilli, 
or  neutralize  their  poisons,  or  stimulate  sclerosis  of  the  affected  area. 
But  here  we  are  in  about  the  same  position  as  when  dealing  with 
anemia,  t>T)hoid,  pneumonia,  rheumatism,  etc.  When  we  find  that  the 
salicylates  relieve  the  most  painful  symptoms  of  rheumatism,  and 
that  iron  increases  the  hemoglobhi  content  of  the  erjiJirocytes  in  chlo- 
rosis, that  digitalis  increases  the  force  of  the  cardiac  muscle,  we  use 
these  drugs  although  we  know  that  digitalis  does  not  regenerate 
destroyed  heart  valves,  and  salicylates  do  not  remove  the  essential 
cause  of  acute  articular  rheumatism.  Similarly  if  we  find  that  creosote, 
arsenic,  ichthyol,  etc.,  have  a  beneficial  hifllience  on  some  of  the  annoy- 
ing clhiical  phenomena  of  phthisis,  though  they  do  not  cure  the  disease, 
we  must  not  discard  them  merely  because  they  do  not  remove  the 
cause  of  tuberculosis,  or  kill  the  bacilli  within  the  body,  or  neutralize 
the  tuberculous  poisons,  etc. 

There  is  another  aspect  to  be  considered  in  this  connection.  Except- 
ing the  chosen  few,  who  have  sufficient  means  to  pay  for  first-class 
sanatorium  treatment,  and  inclination  to  remain  in  the  institution  for 
months  and  perhaps  years,  the  bulk  of  the  patients  must  be  treated 
in  their  homes.  Even  if  they  get  a  few  months  of  sanatoriimi  treat- 
ment in  a  public  institution,  they  must  be  treated  in  dispensaries, 
or  by  their  family  physicians,  before  admission,  and  after  discharge. 
The  patient  is  a  human  being;  and  when  we  consider  the  human 
element  we  find  that,  as  a  rule,  he  has  no  confidence  in  a  physician 
who  has  no  reme<iy  for  his  ailment.  The  dictum  **  plenty  of  fresh 
air,  milk,  and  eggs,"  he  believes  he  knows  as  well  as  the  physician. 
If  his  me<lical  adviser  will  not  prescribe  for  him,  he  will  seek  remedies 
from  another  who  is  more  obliging  in  this  respect,  or  from  an  advertis- 
ing quack.  This  is  not  only  true  of  the  ignorant,  but  also,  almost  to 
the  same  extent,  of  the  supposedly  intelligent  patient. 

It  cannot  be  denied  that  in  many  respects  medicaments,  properly 
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administered »  act  by  psychic  su^gf*stimi.  But  so  do  the  minute  and 
cJetailed  directions  #?iven,  often  in  writing,  af»out  diet,  rest,  exercise, 
j>leep,  etc,  in  institutions.  "Medicinnl  agents/*  says  (t.  Kiiss/  one 
of  the  most  anient  advtKates  of  tuberculin  treatrnent  in  Fran*"e» 
"no  matter  in  wliat  they  Cfnisist,  always  inspire  conKdeuce  in  the 
physician;  without  them  he  is  helpless*  Moreover,  by  giving  the 
patient »  in  addition  to  other  treatment,  a  prescription  calling  for  some 
medicine,  wc  may  succeed  better  in  our  attempts  at  keeping  him 
away  from  tlie  alluring  ad\'ertisements  of  charlatans  who  \er\'  often 
impose  on  htm." 

Harmless  Medication,— The  reasons  why  medicinal  ajijents  have 
fallen  into  disrepute  hi  medical  literature— by  no  means  in  the  ])ractice 
of  the  vast  majurity  of  physicians— are  manifold.  But  the  most 
important  is  perhaps  the  fact  that  drugs  have  been  abuseth  '*  I  regard 
medication  as  inrlispensahle  in  the  treatment  of  tuberculosis/'  says 
Renon,^  *'  It  has  an  undoubted  good  effect  on  the  disease  in  genend 
and  an  enormous  psychic  eft'ect.  But  there  is  one  important  condi- 
tion whtcli  must  be  realized  above  all  when  giving  drugs  to  con  sump* 
tives — they  muHt  he  harmless^'  He  illustrates  this  point  by  the  fi>l- 
lowing  instance:  S(»me  years  ago  the  acetate  of  thalliimi  was  suggested 
as  an  excellent  remedy  against  the  nightsweats  of  ]>hthisis,  and  a  trial 
showed  that  it  did  control  this  symptom  very  well  indeed.  But  it 
also  had  another  effect:  It  caustnl  the  hair  tu  fall  out,  and  the  Tuiils 
to  slied.  The  patients  stopped  sweating,  but  incidentally  lost  their 
hair  and  nails,  which  was  a  good  reason  for  resentment.  That  certain 
drugs  used  h)  plithisiotherapy  may  have  disastrous  effects  in  ad^lition 
to  their  injiuence  on  the  dist*a.s<^.  or  some  of  its  symptoms,  must  ;dw«ys 
be  bonie  in  min<L  In  fact,  it  has  been  state<l  with  considerabie  truth 
that  50  per  cent  of  the  dyspepsia  in  phthisical  patients  h  due  to 
improper  medication. 

Chemotherapy.  —  Ever  since  the  bacterial  origin  of  tubereulosis  has 
been  provtni  by  Koch,  attempts  have  been  made  to  hnd  a  pharmacologi- 
cat  agent  which  will  destroy  tubercle  bacilli  within  the  hifecte<l  (organism 
without  simultaneously  harming  the  host.  Of  courst%  the  well-known 
antiseptics  and  bactericides  hihibit  the  gnjwth  of  the  bacilli  in  vitro, 
and  kill  them  hi  even  great  dilutions.  But,  for  obvious  reasons,  the 
administration  of  these  substances  to  animals  or  humans  for  thera- 
peutic puri>ost*s  is  unthhikable.  huleed,  it  lias  been  found  that  all 
substances  kno\\m  to  inhibit  the  growth  of  tubercle  bacilli  in  cultures 
fail  to  prove  of  thcrapeutie  value  hi  experimental  tuberculosis  in 
animals,  and  in  spontaneous  disease  in  human  l>eings. 

During  rt*eent  years,  since  the  great  achievements  of  Ehrlich  in  the 
chemotherapy  of  diseases  caused  by  protozoa,  renewed  attempts 
have  been  marfe  to  find  a  synthetic  substance  possessing  a  selective 
affinity  for  the  cytoplasm  of  the  tubercle  bacillus  without  simulta- 

^  GillMTt  and  CarnotaTherapcutiiiue,  21,  594, 

'  Le  traitemeut  priitkiuc  de  In  tubcrculosc,  Paria,  1908,  p.  110. 


748 


MEDICINAL  TREATMENT 


neniisly  hnrniiti^  the  cells  of  the  patieiit.  But  )u^'aX  stiifiihhn^  hlnrks 
have  heeti  eiHouiitert^i  in  tliese  attenifits.  To  he^iij  witli  tlie  tiilK-rt^le 
hutillus  is  siirrtimititMl  hy  a  fatty  eapsiile.  Titakinp^  it  inii«Tinealile  to 
the  aetiuii  <»f  mild  harterieKles.  Atti-iiijUs  at  usin^  lipolyhe  ajijeiits 
for  the  iHirpuse  of  flisscjh itik  the  waxy  eiivelt>j>e  tjf  X\\v  tiiherele  haeilhis 
have,  so  far,  n(>t  met  with  eiieooragiiig  results,  esperially  in  living; 
organisms.  Another  hnidranee  to  successful  chemotherapy  hi  tuljer- 
culosis  is  the  fact  that  the  tu1>erde  is  an  avaseuhir  structure,  as  was 
shown  when  discussing  the  nnirbid  anatomy  of  the  tlisease.  To  reach 
the  tnherculons  lesions  the  renie<ly  must  be  earritnl  hy  tlie  bhjod  nr 
lymph  stream,  irrespet*tive  of  the  route  by  which  it  is  intrcMluced  into 
the  body. 

On  the  other  hand,  some  authors  have  argue<i  that  avaseiilarity 
may  be  altr»gether  useful  in  chemotherapy  hy  favoring  the  aceymnla- 
tum  of  the  drug  in  tuljerculous  tissues.  That  this  is  feasible  is  seen 
in  the  fact  that  certiiin  substances,  as  calcium  salts,  do  enttT  tul>ercle!s 
auil  remaiTi  there.  Tlie\'  are  part  of  tlie  natural  nuMJe  of  healing  tuber*  • 
culijsis,  an<l  a  tliera]H*utic  agent  may  likewise  be  brtjoght  into  the^ 
iliseased  tissue.  Hut,  so  far,  nn  snbstance  has  fjeen  discovered!  wliich 
will  |H*netrate  the  tul><Tculous  tissues  and  remaui  there  for  a  sufficiently 
loTig  time  to  exercise  beneficial  elfeet^. 

It  has  been  found  by  many  antliors,  nt)tably  Wells  and  llt*denburg,^ 
that  the  permeability  ui  tuberculous  tissue  is  like  that  of  any  simple 
colloid,  permitting  crystalloids  to  dilFnse  readily  tJinmgh  them,  but 
that  it  is  hanlly  permeable  to  colloidal  molecules.  It  has  also  bt^en 
(ibservefl  that  tul>erculous  lymph  glands  take  up  relatively  more  iinline 
from  the  blciiwl  than  other  organs.  Consideruig  tliat  icwJine  has  Ihi-ti 
ustn!  for  generaticjiis  in  phthisiotherapy,  this  was  consideri'il  a  hint  in 
the  direction  of  tin<iing  some  synthetic  comfMiund  of  i(xline  which  may 
pn»ve  of  the  same  \'alue  in  tubercnlosis  as  arsenic,  which  also  was  used 
before  the  days  of  chemotlitTapy,  in  syphilis.  But  it  was  soon  dis- 
c^tjvered  that  the  de])ositttin  of  iodine  in  tuber(*ulous  tissih*  is  not  entirely  i 
<lne  to  its  selective  affinit\'  for  the  j>rotoplasm  of  the  tubercle  bacillus, 
or  the  cells  of  tubert^ulous  lesicm.s,  hut  that  necrotic  tissues  caua^Hl  by 
any  otlier  bacterial  agent  have  the  same  proclivities,  and  that  the 
auKjimt  of  iodine  fomn!  in  necrotic  tissue,  tuberculous  and  others, 
depends  mainly  on  a  pnrely  physical  condition,  the  destruction  of  the 
st^mipermeability  i>f  the  living  c*ells. 

An  eiu »rmous  amoimt  of  work  has  been  done  with  a  view  of  obviatiTig 
tliese  hindrances  to  attacking  the  tubercle  bacilli  in  the  infe*le<! 
organism,  Init  s(*  far  no  results  worthy  of  the  cH'orts  lias  been  attaini*<l. 
All  attempts  at  destroyhig  the  fatty  capsule  of  tlie  tulHTcle  bacillus 
thnmgh  thi*  agency  of  ly]x»litic  sul»stances  have  faile<l  to  show  tlieni- 
I>eutic  results.     The  works  of  many  indefatigable  workers  in  EiiroiH* 
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and  in  this  country,  among  the  latter  may  be  mentioned  Lewis,'  Wells,^ 
DeWitt,'  anfi  many  others,  using  various  elements,  as  eopjKT,  gold, 
ioiiine,  etc.,  and  various  rlyes,  Irave  so  far  n<it  hroiijelit  nut  a  remedy 
whieh  will  cure  or  ameliorate  experimental  tidHTculosis  in  animals, 
or  sixrtitanetnis  disease  ui  man.  Apparently  the  reason  for  this  failure 
of  chemotherapy  is  to  be  sought  hi  tlie  complex  etiology  of  the  disease* 
To  be  sure  there  is  uo  tuliereulous  tlisease  without  tubercle  l>aeilli,  but 
as  we  have  alrc^aely  shown  (see  rhapters  I\*  and  \'),  infection  is  followefl 
by  dist^ase  otdy  in  a  comparatively  small  proportion  of  persons  into 
whose  bcjiJies  these  bacilH  have  gained  an  entrance.  It  seems  that  a 
specific  remedy  will  have  to  be  dirt^eted  against  certain  constitutional 
defects  which  rentier  the  body  viilnend>le  and  whieli  we  do  not  under- 
stand clearly  at  present,  and  not  ahme  against  the  tubercle  baciilus. 
But  even  here  we  are  not  on  aur^  ground  at  the  present  state  of  our 
knowledge  of  phthisiogenesis. 

One  tlung  must  W  emphasized  in  this  conneetitm.  Many  who  have 
some  drug  which  they  believe  effecti^'e  in  relievuig  some  of  the  symp- 
toms of  tuberculous  tlisease  do  not  hesitate  to  call  it  chemotIierap\\ 
In  a  certain  sense  this  may  be  considered  correct.  But,  as  defined  by 
those  who  work  along  these  lines,  chemotherapy  consists  in  the  intro- 
tluetioTi  into  the  body  of  bacteriotropic  substances  which  are  not  in  the 
same  degree  organotroj)ic;  substances  which  thimgh  ver>' harmful  to  the 
\inis  of  the  disease  are  hardly  harmful,  if  at  alb  to  the  cells  of  the  host. 
Such  a  substance  is,  at  present,  an  ideal,  a  hope  of  many  indefatigable 
w^orkers, 

Howe\'er»  though  no  specific  remedy  has  as  yet  bet^n  found  for 
tuberculosis,  there  are  many  which  are  of  inunense  ntilitv'  in  our 
cH'orts  at  relieving  the  sympttm)s  which  torture  the  patient.  Some  of 
these  will  be  discussed  here. 

Creosote.— 11  lere  are  but  few  sufferers  from  tuberculosis  who  have 
not  been  given  c  rcttsote  at  some  period  of  their  illness.  Its  history  is 
similar  to  that  of  tuberculin.  Introducefl  by  Ueichenbach,  in  1830, 
it  was  gi\'en  in  very  large  doses,  resulting  in  considerable  harm  to  the 
patients.  It  was  discarded  for  this  reason,  to  be  reintroducefl  some 
thirty  years  ago,  aiul  ever  sitiee  it  hits  hehl  its  place  in  the  armamen- 
tarium of  the  physician  hi  general  and  special  practice.  Its  most 
ardent  advocates  do  not  consider  it  a  s|>ec*iiie,  but  then  those  urging 
tuberculin  are  still  looking  for  a  specific  for  tuberculosis.  In  the  hands 
of  tli()se  who  have  administered  it  intelligently  it  has  proved  the  best 
medicinal  agent  to  relieve  some  of  the  most  baneful  symptoms  of  the 
disease. 

Those  fa\'oring  this  drug  claim  that  when  administered  in  the  [)ro[H*r 
cases,  and  in  pry]a'r  d(isage,  it  improves  the  a]>petitc,  stimulates  rliges- 
tion  anil  assimilation,  improves  nutrition,  diminishes  exjiectoration, 

•  Johns  Hopkins  Hosp.  Bvill.,  1917,  28,  120. 
"  Jour.  Infect.  DiH.,  1013,  11,  'M9. 
«  Ibid.,  19i:i.  12,  68;  13^  378;  22,  4Uei, 
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removini^,  at  times,  its  purulent  charaf^ter  mu\  disa^rt^alile  taste  aiifl 
otlur,  all  of  which  are  sufficient  enr imra^ement  td  the  average  sufferer 
fnmi  |>hthisis  t*»  hestow  eonficlente  in  the  physician,  and  to  look  fonvartl 
to  an  ultimate  recovery.  Some  earlier  writers  were  ificlincil  to  aserilie 
this  beneficial  action  of  creosote  to  its  power  to  inhibit  the  p'owth  of, 
or  destroy,  tubercle  bacilli  in  the  gastrointestinal  tract*  which  are 
inevital>iy  swallowe<l  by  evcr>'  cfmsujuptive.  For  obvious  reasons  this 
h  absunl  But  it  is  a  fact  tliat  it  is  one  of  the  best  pistrir  and  intestinal 
antiseptics  we  tune.  It  has  been  ftmnd  that  part  of  the  invested  (hn^z 
is  excreted  by  the  bronchial  mucous  membrane  and,  while  it  cannot  f>e 
expected  to  destroy  the  bacilli  in  the  lungs  -haHly  any  dnig  could 
reach  the  avascular  tubercle,  even  if  it  *'onld  In-  given  in  sufficiently 
large  thises — it  is  said  to  exert  there  a  l>cnefi<  iid  influence,  as  is  evidenced 
by  the  decrease  in  the  amount  of  sputUTu  lirunght  out,  and  the  diminu- 
tion in  the  intensity  of  the  associated  bruncliitis^  laryngitis^  and 
tracheitis.  Pharmacological  evide!u:e  ahmg  thes*^  lines  is»  however, 
wanting.  Experimental  tuberculosis  is  not  at  all  influenced  Ixmefi- 
cially  by  creosote*  Lydia  M.  DeWitt^  and  her  coworkers  lia\e  even 
fouinl  its  bacteritndal  pt>wer  very  low. 

It  is  a  peculiar  fact,  not  generally  appreciatiMi,  that  crei>sote  often 
provokes  general  and  Irn-al  reactions  which  are  aualogtms  to  those 
provoked  by  tuberculin.  I  sually  with  excessive  doses,  but  oc<iLsion- 
ally  also  with  minimal  doses,  after  taking  creosote  for  several  ilays 
the  patient  is  overtaken  by  a  feeling  of  chilliness  and  fever,  pain  in 
limbs,  back  and  jiunts,  weakness,  fatigue,  auti  ins*>mnia.  Malaise. 
gastric  disturbances  aud  even  vomiting  in  ]>atients  whejse  stomachs 
have  licrctof*»re  not  givcTi  any  trouble,  m»w  make  tlieir  ap|)eanince. 
The  part  of  tfic  creosote  eliminated  through  the  l>n>ucliial  nuicous 
niemlirane  often  excites  a  focal  reaction  w^hieh,  at  times,  reminds  one 
of  the  focal  reaction  uf  tuliercidin.  Of  course,  in  tlie  (*ase  of  tuberculin 
a  single  close  is  often  enough  to  produce  this  reaction,  while  in  the 
case  of  creos4>te  it  is  only  the  more  or  less  prolonged  administration 
that  is  apt  to  pnMluce  this  effect.  In  such  cases  sanguineous  exi>ectora- 
titm  and  even  hemorrhage  are  not  uncimimon,  while  the  lesion  in  the 
lung  may  be  aggravated,  or  even  spread.  Hales,  which  wen*  previously 
abst^it  or  scanty,  now  make  their  appearance  and  the  general  asjject 
of  tla:  patient  is  aggravated. 

If  the  administration  of  creosote  is  persisted  in  after  these  symp* 
toms  manifest  themselves,  the  condition  of  the  (mtieut  may  f>e 
aggra\ated  to  an  extent  as  to  rentier  the  prognosis  ho|Kdess  in  a  case 
that  previously  had  a  fair  outhKik.  Smoky  urine,  like  that  of  phenol 
poisonuig,  is  now  seen;  the  patient  complains  of  a  taste  of  LTet>s«)te  in 
his  nmuth.  This  may  l»e  folh>wed  by  vertigt>,  prtifuse  perspiration, 
eliilly  sensiitions,  and  even  cyanosis  and  collapse,  as  I  have  si*en  in 
one  case  which  wa^  greatly  relievni  by  the  discontinuance  of  tlie  drug. 


Jour   Infect,  Di»..  1»20,  27,  115. 


CREOSOTE  751 

Contraindications.— Bearing  all  this  in  mind  we  can  say  that  creosote 
is  contraindicaied  in  all  cases  in  which  it  provokes  gastric  disturbances. 
If  after  taking  moderate  doses  of  the  drug  the  appetite  does  not 
improve,  it  should  be  discontinued.  It  is  also  contraindicated  in  all 
febrile  cases  in  which  the  temperature  is  100°  F.  or  more,  and  also  in  all 
progressive  cases,  because  they  are  the  ones  in  which  general  and  local 
reactions  are  apt  to  be  provoked  and  spread  the  lesion  in  the  lungs. 

Patients  subject  to  hemoptysis  must  twt  be  given  any  creosote;  even 
blood-streaked  sputum  should  serve  as  a  warning  for  the  immediate 
discontinuance  of  the  drug.  Moreover,  one  must  not  wait  for  the 
appearance  of  smoky  urine,  but  carefully  watch  for  albumin  which  is 
often  brought  about  by  creosote.  In  general,  albuminuria  is  a  strong 
contraindication  to  the  administration  of  creosote. 

Indications.— /n  aJl  incipient  cases  in  which  the  appetite  is  poor  and 
digestion  defective y  creosote  may  be  given.  With  the  improvement  in  the 
nutrition  of  the  patient,  owhig  to  cessation  of  gastric  and  intestinal 
fermentation,  the  local  condition  in  the  lungs  also  shows  improvement. 
In  chronic,  sluggish,  afebrile  cases  of  tuberculosis,  especially  those 
characterized  by  profuse  expectoration,  creosote  is  often  of  immense 
benefit,  if  rationally  administered.  In  addition  to  its  good  effects  on 
the  gastro-intestinal  functions,  it  also  diminishes  the  amount  of 
expectoration,  ameliorates  the  cough,  etc.,  and  with  the  gain  in  weight 
and  comfort,  it  has  an  excellent  effect  on  the  psychic  state  of  the  patient, 
who  becomes  more  encouraged  and  hopeful.  In  fibroid  phthisis, 
characterized  by  profuse  expectoration  of  purulent  material,  provided 
there  is  no  concomitant  emphysema,  next  to  the  iodides,  creosote  is 
the  best  remedy  we  have. 

Administration.— A  good  product  must  be  used.  Soon  after  its 
introduction  creosote  fell  into  disuse  mahily  because  of  the  bad  quality 
of  the  product.  Good  creosote,  fit  for  therapeutic  administration, 
must  be  obtained  from  the  fractional  distillation  of  beech-wood  tar. 
The  product  dispensecl  in  many  pharmacies  in  this  country  is  obtained 
from  the  distillation  of  bituminous  coal,  and  contains  many  impurities 
which  are  not  well  tolerated.  A  good  preparation  of  creosote  contahis 
25  per  cent  of  guaiacol,  but  many  of  the  products  dispensed  under  this 
name,  even  when  obtained  from  beech-wood,  contain  much  less. 

It  is  best  administered  in  capsules  which  do  away  with  the  dis- 
agreeable odor.  Moreover,  the  mucous  membrane  of  the  stomach  and 
intestines  is  not  so  easily  injured  by  creosote  as  that  of  the  mouth  and 
pharynx,  so  that  the  disagreeable  local  effects  are  (hme  away  with 
through  capsules.  Some  mix  it  with  balsam  of  tohi,  and  it  is  best 
given  after  meals.  Those  who  cannot  swallow  capsules  may  take  it 
in  this  form : 

B— Creosoti gtt.  xxx  2 . 0 

Vini  pcpsini 5iv  120.0 

M.  S. — Teaspoonful  in  water  three  times  a  day  after  meals,  gradually  increasing. 
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I^— Crcosoti, 

Picis  liquids  radicis &&  gr.  xxiv  1 . 5 

Alcoholis  absol Jiij  12.0 

Balsam,  peruv 5iv  15.0 

Tinct.  Helianthi  annul 3v  20.0 

Olei  terebinth,  rectificati. 

Myrtholi &&  3ij  7.5 

M.  S. — Three  times  a  day,  one  teaspoonful  in  milk  or  water  one  hour  after  meals. 

I^— Tannini 3v  20.0 

Calcii  phosphorici 3v  20.0 

Creosoti S^iss  10.0 

M.— Div.  in  part  40;  ft.  capsul. 

S. — One  capsule  three  times  a  day  after  meals. 

Beverley  Robinson  has  had  good  results  with  the  following: 

I^— Creosoti gtt.  vj  0.5 

Glyccrini 5j  25.0 

Spiritus  frumenti ad     SiU  100.0 

M.  S. — Teaspoonful  in  water  three  times  a  day  after  meals. 

This  dose  may  be  increased  to  two  or  three  teaspoonfuls,  or,  if  it  is 
desired  to  increase  the  creosote,  the  amount  of  it  may  be  doubled. 
If  the  whisky  is  deemed  inadvisable,  elixir  calisaya  or  the  compound 
tincture  of  cardamom  may  be  substituted. 

Many  have  administered  creosote  by  inhalation  and  have  obtained 
good  results.  In  this  country,  Beverley  Robinson  introduced  this 
method.  He  recommends  equal  parts  of  creosote  and  alcohol  or,  when 
there  is  much  irritative  cough,  equal  parts  of  creosote,  alcohol,  and 
spirits  of  chloroform,  on  the  sponge  of  a  perforated  zinc  inhaler.  The 
inhaler  should  be  used  frequently,  at  first  for  a  few  minutes,  later 
gradually  increasing  the  time  until  it  is  used  from  half  an  hour  to  an 
hour  at  a  time,  and  finally  it  may  be  used  almost  continually  during 
the  day  and  frequently  all  night.  These  inhalations  have  a  salutary 
psychic  effect  on  some  patients  who  feel  that  something  is  being  done 
for  them  and  the  odor  of  the  substance  impresses  even  those  around 
the  patient  that  an  effective  remedy  is  administered. 

The  following  are  good  formulae  for  inhalation: 

I^— Creosoti gtt.  vij  0.5 

Tinctufffi  benzoini  comp Siij  100.0 

M.  S.— To  inhale  a  teaspoonful  from  boiling  water,  three  or  four  times  a  day;  shake. 

3— Creosoti gtt.  vij  0.5 

Olei  pi ni  sil vest ris 3iiaa  10.0 

Olei  terebinthinaj Siss  5.0 

Tinoturae  l)enaoini  comp 5iv  100.0 

M .  S.  -  Shake.   To  inhale  a  teaspoonful  from  boiling  water,  three  or  four  times  a  day. 

Derivatives  of  Creosote  —Because  of  its  caustic  taste,  and  disagree- 
able odor,  creosote  is  not  well  tolerated  by  many  patients;  even  when 
given  in  capsules  the  odor  is  often  penetrating.  Guaiacol,  the  main 
active  principle  of  creosote,  can  be  given  instead,  but  it  b  insoluble 
in  water,  has  an  objectionable  odor  and  taste  and  is  a  gastric  irritant. 
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There  have  been  brought  out  a  large  number  of  preparations  which 
retain  most,  or  all,  of  the  useful  qualities  of  creosote  without  its  draw- 
l>acks.  These  derivatives  of  creosr>te  are  mostly  used  at  present  with 
the  same  result  as  wit!i  the  original  drug. 

Of  these  creosote  carbonate  (ereosotal)  is  perhaps  the  best.  When 
ingested  it  breaks  up  slowly  in  the  intestine,  li!>erating  ereosote.  It 
may  be  given  in  capsuJes  of  5  to  H)  drops  three  or  four  times  a  ilay. 
Many  pharmaeeutieal  houses  market  gloliules  which  are  very  elegant. 
It  may  alstj  !»e  given  to  patients  to  be  taketi  in  a  certain  number  of 
drops  in  water,  milk,  or  coffee;  or  the  following  prescription  is  useful: 

^ — Creoaoti  carbonatis      ....,...,     Jiv  120.0 

^-Etheris 5tS8  5  0 

AlcohoUg  sal -      ■     5vj  25  0 

Vanilin gtt .  vi)  0 . 5 

M.  S. — Fift'ei?n  drups  in  wtiter  or  in  niilk  three  times  a  day  after  meals;  iniTcascd  if 
well  tolerated. 

In  many  cases  between  W  anrl  &f  grains  of  creosote  carbonate  may 
be  given  per  day.  Guaiacol  carbonate  (duotal)  is  another  prcjiaration 
which  is  very  extensively  used.  It  may  be  giveu  in  powder  or  capsule 
from  10  to  30  grains  a  day,  or  combined  with  arsenic. 

lioth  of  the  above  preparations  are  now  sold  quite  reasoiuilily. 
But  for  those  who  can  attVmt  to  pay,  we  have  a  wider  range  of  choice, 
Styraeol  [guaiacol  cinnamate)  contaius  a  high  percentage  of  guaiacol. 
Thiocol  fpotassium-guaiaf*o!-sulpln)iiate)  may  be  given  in  5  to  15 
grains  three  times  a  day  in  powder,  tablet,  or  capsule.  It  is  a  non- 
toxic, tasteless,  odorless  powder,  soluble  in  water.  Many  patients 
who  do  not  tolerate  guaiac^rl  take  this  preparation  very  well,  and  in 
those  who  suffer  from  diarrhea  it  is  to  be  preferred.  But  it  contains 
less  gmiiaeot  than  nmst  other  [preparations  (jf  this  class  and  its  action 
is  not  so  intense  as  that  of  the  otliers.  In  fact,  it  is  sometimes  not 
decomposed  in  the  intestines,  and  may  be  excreted  unchanged.  For 
those  who  prefer  their  medicine  in  liquid  form  and  for  children,  it  nniy 
be  given  in  the  form  of  sirolin,  a  1(^  ]>cr  cent  solution  of  thiocol  in 
orange  syrup,  which  may  be  given  one  to  three  teaspo(Kifuls  three 
times  a  day.  There  is  no  donl>t  that  many  who  cannot  tolerate 
creosote  or  guaiacol  take  this  less  tcixic  preparation  very  well. 

Sir  R.  Douglas  Powell  recommends  the  following: 

li —Guaiacol  carlwnati?*,  guaiacol  ben»oati»  vel  styraeol  3  iss  6 . 0 

Caluii  hypophosphatis        ,.....,.  5as  -0 

Pulvis  traffacaiitlui^  cfiiiip*      .            5J  4.U 

Miace  bene,  tuUiv  KUltiitim: 

Syr.  pmiii  virgitiiaiiue  vel  elixir  auraiitii  ^bs  16.0 
8yr.  cftlcii  liiutophosphatis  vol  syr.  hypophosphi- 

tum  c<jiuip .      .      .  5j  32.0 

AqU0?  t'hiorofnrmi ad  Svj  190(1 

S. — Onu  teasiioojriful  in  watiT  or  liciuid  malt  three  times  ii  day  soon  aftiT  nieiils. 

^— Creosoti  mrUonatij-i Siv  lti,0 

Tinet.  Kentian^  comp 3*v  16.0 

Syr,  pnmi  vvrgiaiana' Siij  90,0 

S.— One  tea«pf>niiful  in  li  wiiieglufts  oi  water  or  malt  extract  after  meaia  three  times  a 
day.    Incrcaiie  the  doae  by  five  drops  each  second  day  up  to  two  teaspoonfuls  by  measure. 
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Ichthyol. —Ammonium  sulphoicJithyolate  or  ichthyol  has  been  found 
very  useful  in  many  cases  of  phthisis.  Some  authors  state  that  it  has 
a  favorable  influence  on  the  metabolism,  prevents  albuminous  decom- 
position and  favors  assimilation  of  food.  Helmers  found  that  about 
one-third  of  the  sulphur  ingested  with  ichthyol  circulates  in  the 
juices  of  the  body;  others  asserted  that  it  even  has  a  bactericidal 
action,  without  hurting  the  body  cells,  etc.  It  may,  however,  be  stated 
that  we  do  not  know  the  exact  pharmacology  of  this  preparation,  but 
that  empirically  it  has  been  found  useful  in  many  cases  of  phthisis. 

It  may  be  given  in  water  2  to  5  drops  three  times  a  day,  beginning 
with  the  smaller  dose  and  gradually  increasing  according  to  tolerance. 
Because  of  its  disagreeable  odor  and  taste,  the  drops  should  be  diluted 
in  large  quantities  of  water  or  milk  and  given  before  meals.  It  may 
also  be  administered  in  black  coffee.  Or  the  following  formulae  may 
be  used : 

B— Ichthyolis 3vj  25.0 

Aquse  distil Sij  60.0 

Alcoholis  rectific 5ij  CO.O 

Syr.  citr., 

Syr.  aurant  cort &&       Sias  50.0 

M.  8. — Tcaapoonful  in  water  three  times  a  day  before  meals. 

De  Renzi  says  that  the  above  formula  conceals  the  taste  and  odor 
of  ichthyol.    The  following  is  also  of  use: 

B— Ichthyolis Jiiss  10.0 

Syrup,  simpl 3v  20.0 

Aquse  menth.  piper Jiij  80.0 

M.  S. — Teaspoonful  in  a  glass  of  water  three  times  a  day. 

In  many  cases  ichthyol  improves  the  appetite,  diminishes  the  fre- 
quency of  the  cough  and  the  expectoration,  changing  the  latter  so  that 
its  purulent  character  vanishes.  The  general  condition  of  the  patient 
improves  with  the  improvement  in  the  nutrition.  In  some  patients 
the  remedy  disagrees,  causing  flatulence,  abdominal  pains,  diarrhea, 
loss  of  appetite,  and  eructation  of  gases.  In  fact,  as  has  been  shown 
by  Barnes,  in  patients  in  whom  the  administration  of  ichthyol  does 
not  immediately  improve  the  appetite,  it  is  not  advisable  to  continue 
the  drug.  I  can  add  that  diarrhea  also  shows  that  the  drug  disagrees. 
My  patients  do  not,  as  a  rule,  mind  the  disagreeable  odor  and  taste 
when  given  well  diluted  with  water,  milk,  or  coffee. 

Ichthyol  should  be  tried  in  every  case  of  phthisis  because  it  has 
not  the  dangerous  characters  of  creosote  and  arsenic  and  their  deriva- 
tives; in  fact,  it  is  well  tolerated  in  most  cases,  only  gastro-intestinal 
disturbances  occasionally  preventing  its  use. 

Arsenic  — For  centuries  arsenic  has  bei»n  used  by  physicians  in  the 
treatment  of  tuberculosis.  As  has  been  pointed  out  by  A.  Arkin  and 
H.  J.  Corper,^  Dioscorides  employed  it  internally  and  by  inhalation. 
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Antylus,  who  lived  in  the  third  century  a.d.,  Marcellus  Empyricus, 
and  Galen  all  recommended  it  and  described  cures  from  the  inhalation 
of  powdered  arsenic.  The  Chinese  and  the  Hindus  also  found  it  useful 
in  tuberculosis.  Empirically,  it  has  also  been  employed  by  modern 
physicians  in  various  forms,  and  many  report  excellent  results.  While 
some  claimed  that  it  has  a  direct  action  on  the  tubercle  bacilli,  recent 
careful  investigations  by  Arkin  and  Corper  have  shown  that  this  is 
not  the  case.  Many  preparations  of  arsenic — sodium  arsenite,  sodium 
cacodylate,  mercury  cacodylate,  atoxyl,  arsacetin,  and  neoarsphen- 
aminehave  all  been  found  without  any  action  on  tubercle  bacilli  in  vitro. 
Administered  to  tuberculous  animals  parenterally  these  preparations 
of  arsenic  were  subsequently  found  in  the  liver,  lungs,  kidneys,  blood, 
spleen,  and  tuberculous  tissues  (lymph  glands  of  guinea-pigs  and  eye 
of  rabbit),  the  concentrations  in  all  these  tissues  not  greatly  differing. 
No  evidence  of  accumulation  in  the  tuberculous  tissues  was  obtained 
thus  showing  that  it  has  no  selective  affinity  for  tubercle. 

Clinical  experience  has,  however,  shown  that  arsenic  is  an  excellent 
stimulant  of  nutrition,  a  hematinic,  reconstructive,  and  alterative  in 
chronic  wasting  diseases,  including  phthisis.  The  various  organic 
arsenic  compounds  recently  introduced  were  stated  to  lack  the  greater 
part  of  the  toxicity  of  arsenic,  while  retaining  its  curative,  reconstruc- 
tive, and  antiseptic  properties.  The  advocates  of  arsenic  medication 
in  tuberculosis  claim  that  it  increases  the  appetite,  improves  assimila- 
tion of  food,  and  stimulates  the  blood-forming  organs,  in  addition  to 
its  stimulating  effects  on  the  nervous  system.  In  short,  arsenic  is  sup- 
posed to  fortify  the  tissues  against  the  ravages  of  the  tubercle  bacilli. 

From  an  extensive  use  of  arsenic  in  phthisis  the  author  has  not 
found  that  it  exerts  any  direct  influence  on  the  tuberculous  lesion  in 
the  lungs,  even  when  administered  to  patients  who  tolerate  it.  The 
quantity  and  quality  of  the  expectoration  are,  however,  very  favor- 
ably influenced  in  some  cases;  purulent  sputum  often  becoming  mucous 
and  greatly  reduced  in  quantity.  With  the  improvement  in  the  appe- 
tite and  nutrition  a  great  deal  is  gained — the  patient  is  encouraged. 
The  fever  is,  however,  not  influenced,  nor  are  the  nightsweats.  In 
fact,  it  should  not  be  given  to  febrile  patients. 

It  may  be  given  as  an  adjuvant  to  creosote  treatment  in  the  form 
of  trioxide,  as  in  the  following  formula: 

li — Guaiacolis  carbonatis 3v  20.0 

Arsenici  trioxidi gr.  iss  0.1 

Strychniiue  Bulphatis gr.  j  0.06 

M. — Ft.  pilula;  no.  Ix  div. 

S. — One  pill  three  times  a  day  after  meals. 

It  may  be  given  in  the  form  of  Fowler *s  solution,  beginning  with  2 
or  3  drops  after  meals  and  increasing  daily  until  10  drops  are  taken 
three  times  a  day. 

During  recent  years  various  organic  compounds  of  arsenic  have  been 
used  in  phthisis,  administered  either  by  mouth  or  h^^jodermically. 
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Of  tliese  the  nirodylatesof  sodium,  ,stryehrlim^  iron,  and  ^jaiarol  may 
be  ineiititJiied.  Many  of  these,  as  well  a.s  atoxyl,  are  at  pre^^ent  soM 
by  pharniaeeutiail  houses  in  aiiTpoiiles  ready  for  hypodennic  and 
intnivenoiis  a<!niinistratit>n.  But  in  my  experience  none  of  these 
jirepa rat  ions  has  any  arl  vantages  ener  the  inorganit*  arsenie;  the 
trioxide,  and  Fowler's  solntirm.  answer  all  rK|uirenients.  In  fact,  some 
of  them,  notably  atoxyl,  are  daiigerons  heeanse  they  are  liable  to 
eanse  amhlyofiia.  Attempts  at  utilizing'  arsplienaniine  in  the  treat- 
ment of  plithisishave  met  with  failure  toohservc  benefieial  thera|>entie 
effects,  excepting  in  tubercnh>us  patients  who  also  have  syphilitie 
lesions. 

When  administering  arsenic  to  [)hthisical  patients  certain  precau- 
tions are  to  be  taken.  It  should  not  be  contiruied,  especiully  in  large 
closes,  for  more  than  a  week  or  teii  days.  Syniijtoms  of  intolerance 
may  make  their  appearance,  snch  as  h)ss  of  appetite,  thirst,  and  rlryness 
in  the  mtmth,  colicky  pains,  and  diarrhea*  In  some  eases  the  fever 
rises  as  a  result  o!  large,  or  even  small,  closes  of  arsenie.  Tachycardia. 
cardiac  |>alpitation,  an<I  insomnia  are  oc(*asionaliy  observed.  It  shonld 
not  be  given  to  febrile  patients,  and  to  those  sluvwing  a  tendency  to 
hemoptysis.  In  fact,  if  during  the  administration  of  arsenic  there 
appears  streaky  sputum,  it  should  be  considered  a  danger  signal  and 
the  arsenic  is  to  be  discontimied  at  once. 

Iodine. -For  gcncratioiis  iodine  has  l)een  used  in  the  treatment  of 
scrofulons  children  with  gofnl  results.  It  has  alst*  In^en  found  useful 
in  assisting  the  resokitii>n  of  pleural  adhesions,  and  in  the  relief  of  the 
symptiinis  of  chn>nic  bronchitis,  pulmonary  emphysema »  an<l  asthma. 
That  the  iodides  have  an  cifeet  on  tobercuhais  lesi<ms  in  the  lungs  is 
eviden<cd  by  the  fact  that  small  doses  i4  the  iiwlide  of  potassium 
may  cause,  in  fRTsrms  with  incipient  tuljerculosis,  reactions  similar 
to  those  prodnced  In  tuberculin,  as  was  shown  by  Rtmdot.  In  fact, 
many  authors  recommend  it  for  fh' agnostic  purposes,  at  least  to  pro- 
voke expectoration  which  may  be  examined  for  tubercle  bacilli.  St>reP 
fonml  that  tubcrcnlcais  animals,  when  given  large  dtjses  of  potassium 
ifMliile.  sut*enmb  tr>  genera! i^^ed  miliary  tuberculosis,  and  usually  much 
earlier  than  the  iT»ntrols. 

Itecent  investigations  tend  to  show  that  icnline  connteructs  and 
inhibits  the  lipoid  element  in  the  tubercle  bacilli.  JoblSngs  and  Petersen 
found  that  soaps  of  the  unsaturated  fatty  acids  were  capal>leof  inhibit- 
ing the  aeticm  of  trypsin  and  other  ferments,  and,  moreover,  they 
discoverer!  in  the  tul)ercle  bacilh*  a  ferment  inhibiting  substance  of  the 
nature  of  a  li|i(jid,  to  which  they  attribute  the  lat^k  of  autolysis  and 
consequent  caseation  in  tu}>erculosis.  They  founcl  that  the  higher 
the  iodine  value  of  a  soap  the  less  was  its  acti\  ity  as  an  inhiliiting 
agent,  while  saturation  with  iwline  would  rlestroy  entirely  its  inhibiting 
powers.     Tliey  also  found  that  ether*soluble  substances  of  tlie  bacilli. 


Aim.  d«  rinsi.  Pasteur,  1909,  2a,  53a. 
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which  constitute  25  to  35  per  cent  of  their  weight,  and  which  are 
largely  composed  of  fatt>'  acids,  have  a  inarked  restraining  action 
on  tr\  psin.  It  is  thns  sugpjcstefl  by  E.  rurtin  that  iodine  acts  in  tuber- 
cnlosis  t>y  satnratinjj  the  inisaturatcd  bunils  of  the  fatty  acids  of  tlie 
hpoids,  rendering  the  substituted  prod  net  less  active  as  an  anti- 
tryptic  a^ent. 

Smhtc  Frencli  anthiirs  recommend  the  iodides  in  most  cases  of  pul- 
nniTuiry  tuberculosis,  but  it  seems  to  l>e  a  dangerous  drug  ff>r  the 
reasons  just  stated.  But  in  some  cases  of  incipient  phthisis  without 
fever  the  iodifles  do  good,  especially  in  those  in  wlioni  the  tubercidous 
process  has  Iwen  implanted  on  emphysematous  lungs.  This  is  also 
true  of  astlnna  ami  tul)erculosis— the  it^dides  often  control  or  relieve 
the  nocturnal  attacks  of  dyspnea.  But  one  nuist  always  guard  against 
giving  this  drug  to  sufferers  from  the  congestive,  inflammatory,  pro- 
gressive lesions,  and  those  subject  to  hemoptysis. 

It  is  l>est  given  in  a  satnrated  solution  of  iodide  of  potassium  of  which 
eacli  drop  represents  I  grain  i^f  the  tjrug.  Small  doses  arc  to  be  given 
at  first.  2  to  o  grains,  three  to  five  times  a  day.  If  no  intolerance  is 
shown  it  may  be  increased,  I  have  often  used  some  of  the  orgajuc 
eompounrls  of  iodine — sajodin,  etc, — with  gocMl  results. 

A  hetter  way  of  administering  itxlinc  is  giving  the  pharmacopeia! 
tincture  in  increasing  doses,  beginning  with  one  drop  well  rlilnted 
in  water  or  milk,  three  times  a  day,  aufl  increasing  daily  by  (nte  dro[j, 
until  twent}'  or  even  thirty  dropn  are  given  daily,  or  until  toleration 
is  reacherL  Some  patients  show  symptr>ms  of  iodism  very  soon,  and 
the  dose  must  be  rc^duced,  but  in  the  majority  (jf  cases  large  doses  rniiy 
thus  be  given  for  a  long  periinl  with  very  marked  results.  In  fibroid 
phthisis  it  has  often  proved  invaluable. 

Mercury. -Mercury  has  been  used  in  the  treatment  of  tuberculosis 
for  maTiy  years.  But  more  recently  Dr.  B.  L.  Wright  fjeveloped  a  new^ 
nietho<i  of  administering  it  and  rep*>rted  a  larger  mmd>er  tif  recuveries 
than  has  been  claimed  with  any  other  medication.  He  used  the 
succininiide  of  mercury  hypodermically,  in  doses  of  I  of  a  grain  given 
on  alternate  days,  increasing  the  dose  guardedly  until  the  limits  of 
toleration  are  reached.  As  soon  as  symptoms  of  mercurialization 
appear,  or  there  is  a  rise  in  the  temj>erature,  anorexia,  lt»ss  in  weight, 
etc.,  the  flose  is  either  reducefl  or  the  treatment  is  discontnued  for  a 
time.  In  most  cases  about  thirty  injections  are  given,  followed  by  a 
rest  of  two  weeks,  during  which  period  iodide  of  potassium  may  lie 
administered.  A  second  seres  of  injections  is  given  to  th4>se  who 
tolerate  the  drug. 

I  have  tried  this  treatment  and  found  it  of  immense  value  in  phthisis 
complicating  syphilis;  otherwise  it  is  decidedly  harmful.  As  was 
already  statetb  it  apimirs  that  when  tuberculosis  is  implanted  in 
a  sy]>hilitic  subject,  the  disease  is  apt  to  run  a  very  sluggish,  chronic 
course.  Fibrosis  is  very  active.  In  these  cases  both  the  iotlides  and 
mercury,  if  intelligently  and  guardedly  administered,  may  be  very 
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efficacious.  The  succinimide  of  mercury  may  be  used  instead  of 
other  forms  of  the  drug.  But  the  doses  given  by  Wright  are  decidedly 
excessive — the  same  results  may  be  obtained  by  the  hypodermic 
administration  of  |  or  y^  of  a  grain  twice  weekly.  On  the  other 
hand,  arsphenamine  now  offers  a  better  means  of  combating  active 
syphilis  combined  with  tuberculosis  than  the  succinimide  of  mercury. 

Hypophosphites  and  Glycerophosphates.— It  will  be  note<i  that 
most  of  the  medicinal  preparations  mentioned  above  have  their  indi- 
cations and  contraindications,  and  some  are  not  w^ithout  danger  when 
improperly  administered.  The  safest  medication  in  phthisis  appears 
to  be  the  time-honored  administration  of  the  hjpophosphites.  Re- 
cently the  glycerophosphates  of  lime,  iron,  magnesium,  etc.,  have 
been  used  very  extensively  on  the  theory  that  phthisis  is  a  manifes- 
tation of  lime  starvation  and  that  recalcification  and  remineralization 
of  the  body  are  of  great  importance  in  our  efforts  at  combating  the 
effects  of  the  tuberculous  process.  There  is  no  doubt  that  in  many 
cases  of  phthisis  these  medicinal  substances  have  an  excellent  influence 
on  the  nutrition  of  the  patient  and  they  are  also  of  use  in  relieving 
the  anemia  which  is  such  a  frequent  accompaniment  of  the  disease. 
We  may  give  the  official  compound  syrup  of  hj-pophosphites  in  doses 
of  one  to  two  teaspoonfuls  three  times  a  day  after  meals.  The  glycero- 
phosphates may  be  given  in  any  form.  Pharmaceutical  houses  have 
many  elegant  and  palatable  preparations  of  glycerophosphates  in 
tablet,  capsule,  and  liquid  forms  which  may  be  used.  Their  onic 
effects  are  beyond  question. 

Cod-liver  Oil.  —  Physicians  of  past  generations  bestowed  great 
confidence  in  the  therapeutic  virtues  of  cod-liver  oil  in  tuberculosis, 
and  many  modern  practitioners  still  consider  it  an  excellent  therapeutic 
agent.  Some  have  ascribed  the  curative  action  of  this  oil  to  certain 
of  its  constituents.  Thus,  some  believe  that  it  is  the  iodine  which 
is  effective,  others  see  in  the  bromine  the  active  principle.  But  careful 
chemical  analysis  has  show  n  that  there  are  only  traces  of  these  elements 
in  cod-liver  oil.  The  biliary  salts,  the  hepatic  ferments,  the  lipK)ids, 
the  lecithin,  etc.,  have  been  stated  to  be  of  more  value  than  the  fat 
of  cod-liver  oil.  John  W.  Wells,^  and  others  believe  that,  in  addition 
to  the  ready  absorption  of  the  fat  of  cod-liver  oil,  it  possesses  powers  of 
increasing  the  absorption  of  other  fats  of  the  food  to  a  marked  degree. 

The  recent  intensive  studies  of  the  internal  secretions  have  also 
thrown  some  light  on  the  action  of  cod-liver  oil  in  phthisis,  according 
to  some  authors.  Thus,  Williams^  stated  that  the  superiority  of 
this  oil  to  others  is  mainly  due  to  the  internal  secretion  of  the  liver 
of  the  fish,  which  "when  introduced  into  the  human  economy,  acts 
as  a  stimulant  to  one  of  the  normal  internal  secretory  glands,  and 
the  secretion  of  the  one  so  stimulated  is  inimical  to  the  development 
of  the  tubercle  bacilli. *'    He  believes  that  only  the  crude  oil  contains 

»  BritUh  Mdl.  Jour.,  1902,  2,  1222. 
«  Practitioner,  1911,  88,  G05. 
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these  active  principles  and  is  therefore  more  efficacious  than  the 
refined  oil.  Iscovesco,^  from  his  experimental  researches,  is  con- 
vinced that  the  efficaciousness  of  cod-liver  oil  is  due  to  tlie  lecithides 
which  it  contains.  He  treated  a  large  series  of  animals  for  four  months. 
Those  which  got  cod-liver  oil  increased  in  weight  to  the  extent  of  55 
per  cent;  those  which  got  cod-liver  oil  from  which  the  lecithides  had 
been  removed  gained  only  27  per  cent;  those  who  were  given  olive 
oil  gained  33  per  cent;  otiiers  were  given  oil  to  which  was  added  0.5 
pro  miUe  of  the  lecithides  extracted  from  cod-liver  oil  and  they  gained 
56  per  cent.  The  control  animals  gained  only  29  per  cent.  Williams 
and  Forsyth*  claim  that  the  unsaturated  fatty  acids  of  cod-liver  oil 
tend  to  disintegrate  the  wax>'  envelope  of  the  tubercle  bacilli,  thus 
destroying  them. 

These  theories  are  interesting,  and  deserve  further  study,  but  there 
is  no  doubt  that  cod-liver  oil  is  an  important  remedy  in  tuberculosis, 
even  if  only  for  the  fact  that  it  contains  a  considerable  proportion  of 
easily  assimilable  fat,  and  it  may  be  used  as  a  food  rather  than  as  a 
drug.  Patients  who  do  not  take  such  animal  fats  as  butter,  etc.,  are 
distinctly  benefited  by  cod-liver  oil. 

Cod-liver  oil  shoiJd  be  given  in  large  doses;  to  some  patients  as 
much  as  2  ounces  per  day  may  be  given  and  some  French  authors,  like 
Jacc*ound,  Grancher,  and  Daremberg,  have  given  more  than  4  ounces 
per  day.  Some  apparently  have  a  marked  tolerance  for  this  prepara- 
tion, and  they  may  utilize  it  instead  of  superalimentation.  On  the 
other  hand,  there  are  patients  who  cannot  tolerate  it,  and  even  small 
doses  cause  eructations,  nausea,  and  oily  taste  in  the  mouth.  Diarrhea 
is  another  of  the  untoward  effects  in  some  who  do  not  bear  the  oil 
very  well. 

Indications.— Cod-liver  oil  is  indicated  in  all  afebrile  cases  of  phthisis. 
All  patients  who  willingly  take  it  and  digest  it  well  in  large  doses 
should  be  given  this  oU,  without  incidentally  curtailing  their  usual 
amount  of  other  nourishment.  It  may  be  continued  for  a  long  period 
of  time;  as  long  as  the  patient  is  apparently  benefited  by  it  and  his 
digestive  functions  remain  normal,  the  appetite  is  good  and,  above 
all,  there  is  no  diarrhea.  Patients  with  fever  do  not  tolerate  it  as 
well  as  those  who  have  no  pyrexia,  (^hildren  with  tendencies  to 
scrofula,  with  enlarged  tuberculous  glands,  especially  tracheobronchial 
adenopathy,  and  who  are  as  a  result  underfed  and  anemic,  often 
derive  great  benefit  from  cod-liver  oil.  It  appears  that  children  take 
it  with  greater  ease,  and  more  often  with  distinct  benefit,  than  adults. 

Contraindications.— Cod-liver  oil  is  contraindicated  in  cases  in 
which  the  patients  do  not  tolerate  it  in  even  small  doses.  The  best 
criteria  are  the  state  of  the  appetite  and  digestion.  As  soon  as  these 
are  deranged,  it  should  be  discontinued. 

»  Compt.  rend.  Soc.  de  biol.,  1914,  76,  34. 
»  British  Med.  Jour.,  190<).  2,  1 120. 
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Administration.  —  So  long  as  wt*  consider  ctKl-livpr  oil  merely  a  fat 
fo()d»  anrl  di.src^Mrd  its  other  t'onstitiients,  it  is  best  to  culininister  it 
in  as  palatable  a  form  as  possible >  In  former  times  the  erufle  oil,  a 
prodiiet  f*f  (leeoinposititJii  of  the  livers  of  the  eml,  was  nsefL  Some 
modern  iuitlioi's  even  now  insist  that  this  form  is  nmst  henefieial  for 
phlhisieai  patients.  Bnt  it  has  a  very  ^lisagreealjle  iMJorand  taste  and  , 
it  requires  etmrage  on  the  part  <^r  the  patient  to  swalhrn-  it.  It  is  also 
apt  to  eause  indi^estitjii,  eructations,  diarrhea,  etc»  The  lipht,  or 
amber-colorefl  oil,  prejmred  by  mrltinf;  fn-sh  livers  by  a  steam  |>r<H'ess, 
is  less  disagreeable  and  more  easily  tolerated.  It  should  at  first  be 
given  in  small  dosf^s  of  the  N(^rwegian,  liglit-eolored  oil,  anti  in  (*ase 
the  gastrfMiitesthial  traet  tolerates  it,  the  dose  is  to  be  inereastHi  so 
that  within  a  few  weeks  the  iiatieiit  takes  fonr  to  six  tablespoon fnls 
a  «la>'  after  meals.  It  slunild  not  he  foreed  on  patients;  when  they 
refu.se  to  take  it,  or  if  it  eatises  nausea,  eruetations,  rliarrhea,  etc.,  it 
shoiiti  be  discontinued.  _ 

It  is  best  that  the  pure  oil  should  be  gi%Tn  and  many  patients  take 
it  easily*  With  si^me  the  odor  and  taste  have  to  be  maske<i»  and  this 
may  he  diaie  in  tlie  following  manner:  It  may  be  given  in  orange- 
juice,  or  hi  s*>me  vf>latile  oil.  Many  patients  take  it  w  ith  ejLse  hi  coffee 
or  milk.  A  piueh  of  salt  plact*d  in  the  mouth  before  taking  it  may  dis^ 
guise  the  taste.  Those  wlifj  are  allowe*l  tt)  take  alcohol  may  take 
some  whisky  or  liraudy  into  the  month  where  it  is  kept  for  a  few- 
seconds  without  swallowing,  and  then  the  oil  is  taken.  Some  use 
peppenn hit-water  or  tomato  ketchup  for  the  purpose,  or  orange-  or 
lemon-juiee.  The  {iifRculties  owing  to  the  odor  auil  taste  are  over- 
<*ome  soon  in  most  fmtients,  antl  tliey  tjike  it  freely. 

The  various  emnlsions  f»fTer  no  ad\antage  over  the  pure  oil.  If 
they  contain  the  indicated  |x*reentage  of  the  oil,  they  are  as  dis- 
agreeable as  the  pure  article,  and  one  who  can  take  an  emulsion  can 
take  and  dig€*st  the  oil.  The  various  preparations  and  "'extracts'* 
which  are  allegt^l  to  have  all  the  therajJeutie  (fnalities  of  cfMl-liver 
oil  \vith<»ut  any  of  its  disadvantages,  have  been  found  worthless, 
larking  a5  they  do  the  fatt>'  substances  which  are  of  value  for  the 
nutriti(ai  of  the  patient.  On  the  other  hand,  numy  of  the  preparations 
of  ccnldiver  oil  and  malt,  hy[Hiphosphites,  freosote,  etc.,  nmy  be 
utiliziMl  m  the  treatment  n(  j>hthisis  with  ad\  antage.  It  is,  h<>wever, 
to  be  borne  in  mind  that  large  < loses  are  iiecessar\'  to  procure  results, 
and  that  these  i»reparations  contain  but  a  small  proportion  of  cod- 
liver  oiL 
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Strictly  speaking,  the  term  '*sf>erific*'  should  only  he  ap]>Iie(l  to 
a  reinerly  (ir  prejmration  which  hits  a  prt»ved  selective  curative  effect 
on  a  iertiiin  disease.  From  this  viewp<mit  wr  ran  siafr  Hftf'fiiai*(^- 
cally  that  iir  have  no  specific  remedy  for  iubercuioms  in  any  ftf  its  elinieal 
form».  We  have  no  snbstanee,  dni^,  or  preparation  which  will  cure, 
or  remove,  or  ameliorate  the  symptoms  m  the  vast  majority  of 
phthisical  patients  to  the  same  degree  as  mercury  or  arspheiiamine  is 
efficacious  in  syphilis,  quinine  in  mahiria,  or  thyroifl  in  m yxc< lema,  Tliis 
is  a  fact  w'hich  all  thoughtful  workers  in  the  tuberculosis  field  acknowl- 
eflge;  even  those  wht»  employ  tuberculin  extensively,  and  do  uot  hesi- 
tate to  call  it  specific  treatment,  say  that  it  is  only  a  good  adjuvant 
to  other  thera])eutic  metht»ds  which  should  be  tried  in  selected  cases 
st>  long  as  a  true  sjiecific  is  not  available.  Moreover,  it  appears  that 
tuberculin  only  works  in  sanatoriums,  where  the  patients  are,  in 
addition  to  the  specific  treatment,  subjected  to  a  rigorous  hygienic 
and  flietetic  j-egiuien.  It  is  distinctly  state<l  that  when  the  latter  is 
lacking,  tuberculin  is  of  no  avaih 

It  appears  that  the  only  justification  for  the  use  of  the  term  specific 
when  s] ►caking  of  tubercnhu  treatnient  is  the  fact  that  this  won!  has 
recently  reccivt^l  a  wi<lcr  applicatiiui  and  is  now  also  used  to  designate 
remedies  which  are  especially  indicatcni,  and  used,  hi  any  particular 
disease. 

The  writer  has  given  tuberculin  therapy  a  fair  trial  in  both  his 
hospital  and  |)rivate  practice  and  found  it  either  altogether  wauthig 
in  therapeutic  effects  when  useti  in  infiuitesimally  small  doses,  as  is 
advised  by  most  of  its  contemporary  advocates,  or  decidedly  harmful 
when  given  in  substantial  doses.  This  opinion  is  shared  by  most  of 
those  engaged  in  the  treatment  of  tuberculosis,  exceptmg  such  as 
have  themselves  disioverefl  some  tuberculin,  or  %vho  are  in  charge 
of  sanat(»riums  catering  to  wcll-tonlo  private  jiatients.  lu  the  i>ublic 
sanatoriums  in  this  country  wry  little  of  tuberculin  is  ustnl  for  thera- 
peutic purposes.  The  vast  majority  of  patients  in  these  institutions 
are  care^l  for  by  the  iM  methods.  It  caiuiot  be  said  that  it  is  the 
cost  which  ijrecludes  the  use  of  tulterculhi  in  ])nblif  institutions. 
Arsphenannne  is  a  really  expensive  drug  but  is  used  in  all  hospitals. 

Our  reasons  fur  discarding  tuberculin  from  the  tliera]>eutic  arma- 
mentarium are  the  folhming: 

The  Variety  of  Tuberculins.— It  is  an  old  axiom  in  therajieutics 
that  the  larger  the  numl)er  of  drugs  recommended  for  any  given  disease, 
the  less  the  chances  of  curing  it  with  any  of  those  mentioned  as  effica- 
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Clous.  Thus,  we  have  only  to  consult  the  index  of  any  standard  materia 
niedica  and  count  the  number  of  remedies  recommended  for  tjphoid 
fever,  pneumonia,  nephritis,  gastritis,  etc.,  and  to  compare  it  with 
the  number  mentioned  as  effective  in  myxedema,  malaria,  syphilis, 
valvular  heart  disease,  etc.,  to  be  convinced  that  the  axiom  holds 
good.  The  large  number  of  tuberculins  alone  should  give  us  a  strong 
hint  that  none  of  them  is  a  specific,  or  will  surely  cure.  I  counted  in 
one  German  book  forty-six  varieties  of  tuberculins,  and  I  coiJd  add 
almost  as  many  which  the  author  has  not  mentioned. 

"We  have  no  standard  tuberculin,'*  says  William  Charles  White,* 
himself  an  advocate  of  tuberculin,  "and  furthermore  we  have  no 
manufacturer  who  prepares  the  same  strength  twice.  Consequently 
the  dose  of  one  tuberculin  is  no  more  the  dose  of  another  tuberciJin 
than  the  dose  of  a  sherr\'  glass  is  the  dose  of  a  champagne  glass.  W'e 
have  no  method  of  testing  the  strength  of  a  given  tuberculin  unless 
it  is  the  biological  one,  and  this  is  tedious,  if  it  has  to  be  used  for 
every  patient  for  every  new  supply  of  tuberculin.  If,  however,  the 
tuberculin  standard  is  at  fault,  what  a  vastly  greater  difference  exists 
hi  the  physicians  who  administer  it?  There  are  almost  as  many 
methods  of  dosage  and  administration  as  there  are  administrators. 
Each  physician  believes  his  method  the  best.  Some  have  no  method 
at  all.''  It  appears  that  for  practical  purposes  we  have  no  methods 
to  weigh  or  measure  the  toxicity  of  tuberculins.  TSiv^o  preparations 
made  by  the  identical  method  may  differ  very  much  if  they  are  derived 
from  different  cultures;  especially  do  they  vary  with  the  age  of  the 
culture. 

All  authors  entitled  to  an  opinion  agree  that  the  action  of  all  tuber- 
culins is  the  same.  The  preparations  differ  only  as  regards  their 
strength,  toxicity,  capacity  for  absorption,  etc.  But  inasmuch  as 
the  active  element  or  substance  of  tul)erculin  has  not  yet  been  isolated, 
nor  can  the  strength  of  a  given  preparation  be  measured,  it  appears 
that  the  differences  which  are  Tcno^-n  to  exist  between  the  various 
forms  of  tuberculin  cannot  be  definitely  ascertained.  Arsphenamine 
strychnine,  morphine,  digitalis,  or  tetanus  and  diphtheria  antitoxin 
which  could  not  be  measured  would  hanlly  be  use<l  by  medical  men. 

In  general  it  may  be  stated  that  there  are  three  varieties  or  ty|)es 
of  tuberculhi : 

1.  OU  tuberculin,  consistuig  of  the  exotoxin — a  glycerin  extract 
containing  the  soluble  products  of  the  tul)ercle  bacilli  in  the  medium 
in  which  they  have  grown,  glycerin,  bouillon,  extractives,  etc.  Though 
it  should  be  mentioned  that  most  hivestigators  are  of  the  opinion  that 
there  is  no  tuberculous  exotoxin. 

2.  The  new  iuherculins,  made  up  of  the  insoluble  endoplasm  of  the 
bacilli  and  the  poisons  contained  within  them — endotoxins. 

3.  Those  which  consist  in  a  mixture  of  both  the  above  forms. 

*  Tr.  Fifth  Annual  Conference  N:it.  Assn.  Prevent.  Consumption.  Lomlon.  1913,  p.  70. 
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But  when  injected  into  the  tuberculous  human  or  animal  body  any 
tuberculin  produces  practically  the  same  effect.  On  this  nearly  all 
agree,  even  those  who  maintain  that  only  a  certain  variety  of  tuber- 
culin should  be  used  if  therapeutic  results  are  to  be  obtained. 

Action  of  Tuberculin.— As  was  already  stated  (see  p.  37),  tuber- 
culin is  harmless  when  injected  into  a  non-tuberculous  body,  and  pro- 
duces its  toxic  effects  only  in  those  who  have  suffered  a  tuberculous 
infection.  But  we  do  not  know  how  it  acts  under  these  circumstances. 
Wolff-Eisner*s  tuberculolysin  hypothesis  is  about  the  most  plausible 
and  the  one  accepted  by  most  authors.  But  we  have  not  as  yet 
succeeded  in  isolating  a  specific  tuberculous  antibody,  nor  the  tuber- 
culolysin from  the  serum  of  infected  animals. 

At  first  sight  it  would  appear  that  tuberculin  is  specific,  considering 
that  it  acts  only  on  infected  organisms,  but  even  this  is  not  conclusive. 
It  seems  that  the  infected  organism  is  not  only  hypersensitive  to 
tuberculin,  but  to  all  foreign  proteins.  We  can  produce  elevation  of 
temperature,  malaise,  backache,  nausea,  etc.,  and  even  the  local 
reaction,  by  the  injection  of  any  foreign  protein  into  a  tuberculous 
person.  "Neither  the  local  nor  the  general  reaction  is  absolutely 
specific,"  says  Baldwin,^  himself  using  tuberculin  extensively;  ** vari- 
ous nucleoproteins,  yeast  nuclein,  bacterial  proteids  in  general,  and 
digestive  products,  such  as  albumoses,  are  capable  of  producing  similar 
effects.  Cinnamic  acid,  cantharidin,  pilocarpin,  and  other  alkaloids 
also  act  to  some  degree,  although  less  as  local  irritants  than  general 
leukocyte  stimulants."  Parenteral  milk  injections  have  also  been 
found  to  produce  general  and  local  effects  not  unlike  those  of  tuberculin. 
In  my  experience,  potassium  iodide  and  creosote,  when  given  in  large 
doses,  may  produce  general  and  focal  reactions  not  unlike  those  pro- 
duced by  tuberciJin. 

All  efforts  at  producing  partial  or  complete  immunity  with  the 
administration  of  tuberculin  in  man  or  animals  have  utterly  failed. 
Even  Sahli,  who  urges  tuberculin  treatment,  says  that  "tuberculin 
treatment  has  not  the  character  of  a  true  immunization,  though  it 
produces  immunizatory  effects  in  the  organism." 

That  it  is  not  necessarily  the  reaction  which  is  effective  thera- 
peutically is  clear  when  we  consider  that  modem  tuberculin  treatment 
aims  at  eliminating  entirely  these  reactions  by  the  administration 
of  infinitesimally  small  doses.  The  hope  that  the  focal  reactions, 
consisting  in  hyperemia  at  the  site  of  the  lesion,  and  the  surrounding 
tissues,  may  promote  the  healing  of  the  lesion,  cannot  be  seriously 
entertained  by  clinicians.  Usually  when  the  focal  reaction  is  intense, 
it  cannot  be  controlled  and  the  congestion  often  produces  renewed 
activity  of  the  diseased  process.  Quiescent  foci,  calcareous  particles, 
are  "sleeping  dogs"  and  should  not  be  disturbed,  as  Sir  James  K. 
Fowler*  says.    The  establishment  of  tuberculin  tolerance,  which  some 

*  Osier's  Modern  Meciioine,  1,  308. 

*  Tr.  Annual  Conference  Nat.  Assn.  Prevent.  Consumption,  London,  1913,  6,  93. 
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strive  at,  is  no  proof  of  healing;  in  fact,  it  is  usually  sliort-live^l*  Mor**- 
over,  the  tiiherrnlin  reaction  is  a  \'ery  {*ompIex  proeess  anrl  varies 
with  the  prepamtinn  iise<K  the  iiidiviflyal  treated  arifl  alstj  with  the 
time  it  is  aditiinistere^L  One  flay  the  patient  is  tolerant,  the  other  hej 
is  badly  aft'eettHJ  with  even  a  minimal  dose. 

There  is  no  harm  in  administering  most  drugs  in  teaspoonfuls,J 
tahlespounfuls,  or  measuring  them  with  the  point  of  a  knife,  as  has  been 
done  for  rentiiries.     Patients  have  reeovere<l  with  sueh  inexact  meas- 
ures, some  may  have  heen  harmed,  but  lethal  doses  are  rarely  given 
in  this  manner,     liut  we  cannot  give  a  ]>otent  agent  like  tu!>erculin 
tfi  a  patient  who  nee4ls  all  the  vital  energy  he  has,  and  more,  in  this] 
manner,  any  nn)rc  than  wc  can  give  with  impunity  strychnine,  ninr 
pliine,  digitalis,  arsphenann'ne,  etc.,  witiiout  exa<'t  dosage.     So  long  asl 
we  cannot  measure  tlie  toxicity  of  tuhercniin.  we  cann(jt  administer  it 
rationally  and  prevent  siKlden  and  at  times  harmful,  reactions  which 
nia\"  ap]iear  wlien  least  ex]KHte(L 

Exparimental  Evidence  of  the  Lack  of  Therapeutic  Effects  of  Taher- 
culin.  -  Tuljcrculin  as  a  therajjeutic  agent  is  hascrl  on  results  obtaiiiecl 
in  the  laboratory  through  animal  exiK*rimentation.  It  would  be 
rt*asonable  to  exact  that  it  should  l>e  etlicacious  in  exiXTimental  tuber- 
c^uiosis  in  animals.  But  it  is  a  fact  that  there  is  tto  record  in  mediml 
Hierattfre  thai  (uii/  iteve^stiffator  lia,H  ^'^mvefdrd  in  a/rintf  t)r  hniefiting 
a  tttbervitlans  afitmffi  teitk  iuherntlhi  treafmenf.  In  Robert  Koch*s 
writings  at  the  time  he  intriKluce*!  tuberculin  we  can  find  no  clear-cut 
statement  to  the  effect  tliat  he  cnrtnl  an  animal  witli  this  agent, 
k'limmcr.  L\'dia  Kabinowitsch/  au<l  4Jthers  lutve  recently  trieil  smallj 
very  small  dt>ses,  corn\sponding  to  thiisc*  used  at  present  in  the  treat- 
ment of  human  phthisis.  Imt  the  tuberculous  guinea-pigs  and  rabbits 
failed  to  improve.  **No  curative  inHuence  has  been  exereist*d  by  the 
tuberculin.  The  control  aninuds  Vixvil  S4*metimes  longer  than  the 
treattMl  animals.  On  the  use  t»f  large  dtjscs  the  annuals  readily  sin*- 
cumlnnl/* 

It  has  never  been  observed  that  the  administration  r»f  tuberculin  to 
tuberculous  aninuils  should  j>rojnote  healing  of  a  tuberculous  lesion, 
tliat  cicatrization  slnajtd  be  favorech 

What  has  been  obser\'ed»  ho^\'e\'er,  is  that  very  often  dortnant  tuber" 
culous  jmiefiiJtf^  are  actimted  after  the  adminwlration  of  fuberctdin. 
Bacilli  which  gave  no  tniuble  were  release<i,  '* mobilized,''  pn»ducing  a 
bacteremia,  as  was  alreaily  mcntiimcil  (see  p.  284). 

SenJogically,  tuberculin  has  liantly  ever  shown  its  therapeutic 
value.  Like  other  antigens.  tulxTCuHn  stimulates  the  prtiduction  of 
antibodies  when  inoculatecil  into  a  tuberculous  organism.  But  the^e 
antilx>dies  cannot  be  considered  true  antitulicrculins  because  they  t\o 
not  neutralize  tuberculin  iti  vitro.  We  know  that  the  antibmlies  pro- 
ducer! In  other  toxins,  as  those  of  tetanus  and  diphtheria,  neutra 


^  Tr.  Autiuiil  ContereQce  Nat.  Asad.  Ptevent*  ConsumptioD,  Loodon,  1913,  p.  44. 
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the  toxins  of  thest'  ififections  in  vitro,  while  tlie  tuben-uhms  aiitihoilies 
f\o  tiothitig  of  the  kind.  We  vim  conseqnently  see  no  theoretienl  or 
pnirtiral  vahie  in  tnherruhn  from  this  viewpoint. 

CliQical  Evidence.-  In  a  ilisnissioii  on  the  merits  of  tnliereulin  treat- 
ment, Ileettjr  VV.  (}.  Mackenzie^  surd  that  '*he  slioiild  like  U>  a^k 
wlietlier  anyone  has  been  able  to  obtain  a  cure  of  tuberculous  uleer, 
arising  from  the  primary  inoe idation  by  means  of  tuberculin  injections. 
lie  fears  the  answer  must  i>e  in  the  uegative/* 

We  arrive  at  the  sauie  ecmelusion  when  wc  eousirier  the  eliuical 
evidence  presented  by  the  advocates  of  tubereuhn  treatmeut  in  phthisis. 
All  effective  methcatioii  has  its  indications,  contraindications*  and 
limitations.  True  specific  treatment  is  not  free  fnjm  these  limita- 
tions, as  is  true  of  quinine,  mercury,  arsplienamine,  thyroid,  etc.  But 
the  limitations  in  tlie  raii^e  of  usefulness  of  these  drugs  depen<l  mainly, 
if  n*^t  entirely*  on  the  presence  or  absence  of  mixed  infection,  of  pre- 
existing iliseases,  on  the  constitutional  peeuliarities  of  the  patient, 
and  complicating  diseases.  In  a  elear-eut  ease  of  syphilis  in  the 
average  jmtient,arsphenamine  or  mercury  will  produce  e\'ident  curative 
effects;  malarial  fever  will  be  abated  hy  quinine,  niyxedenia  is  relieved 
by  thyroid,  etc.  But  in  the  purest  forms  of  tuberculosis,  in  acute 
miliary  tuberculosis,  tuberculin  is  jjowerless,  which  fact  alcme  should 
arouse  suspicion  as  to  its  specific  qualities. 

It  appears  to  be  a  general  rule  in  patholog>%  as  has  been  pointed 
out  by  von  Ilanseinann,-  that  diseases  which  are  not  at  times  spon- 
taneously cured  cannot  be  cured  by  any  known  therapeutic  measure. 
Kabies  is  usually  mentioned  as  an  exception,  but  even  this  may  only 
lie  j>revented:  tmvv  it  has  developed,  it  canntft  be  curctb  Specific 
therajieutics  aims  at  curing  diseases  which  are  not  kntmn  to  be  cured 
sptjutaiieously.  But  it  has  never  been  observed  that  a  patient  suffer- 
ing from  acute  miliary  tuberculosis  shotdd  be  cured,  the  few  cases 
mentioned  Uy  (\»rnet  are  all  very  doubtful.  Acute  miliary  tuhcrcu- 
h>sis  is  the  purest  fonu  of  the  disease  without  mixed  infectiiaj;  the 
tubercle  bacilli,  though  disseminated  all  over  the  body,  are  found  in 
each  place  in  small  lumibers  and  they  do  not  produce  avascular  masses 
from  whicli  medication  is  excluded.  It  should  be  the  crucial  test  for 
spei'ific  treatmeut.  As  a  matter  of  fact,  however,  tuberculin  is  alto- 
gether [Miwerless  in  acute  miliary  tuberculosis,  as  it  is  in  all  progressive 
cases  of  plithisis. 

GocmI  results  are  reported  by  those  who  have  used  it  in  glandular, 
osseous,  and  arti<  iilar  tuberculosis  in  children.  But  we  have  alreatly 
mentioned  that  tliese  have  a  strtjug  natural  tendency  to  heal  si>4m- 
tsneously  in  the  vast  majorit\'  of  cases  (see  p.  471).  Kveii  surgeons 
advise  and  ]>rar*tise  conservative  treatment. 

In  phtliisis  the  ideal  cases  are  said  to  be  those  in  the  incipient  stage 
of  the  disease.  But  when  we  recall  that  a  really  inc  ipient  case  is  one 
which  has  '*  slight  or  no  constitutional  symptoms,  inciuding|)articularly 

*  Tr.  Annual  t*oiifp?encp  Nat.  Amhu.  Prevent,  Consumpti^m,  Loudon,  lt>13,  p.  9, 
»  BerL  kUn.  Wchnaclir  ,  19 IK  47»  L 


i 


766  SPECIFIC  TREATMENT 

gastric  or  intestinal  disturbances  or  rapid  loss  of  weight;  slight  or  no 
elevation  of  temperature  or  acceleration  of  pulse  at  any  time  during 
the  twenty-four  hours,"  we  are  not  surprised  that  many  recover  with 
tuberculin  treatment.  It  was  found  that  in  Germany,  France,  and 
England  many  of  those  who  were  certified  as  tuberculous  and  eligible 
for  sanatoriums,  w^ere  fit  for  military  service.  Instead  of  sending  them 
to  institutions,  as  was  the  rule  during  times  of  peace,  they  were  sent  to 
the  trenches  and  in  the  vast  majority  of  cases  they  stood  the  hardships 
of  war  as  well  as  other  soldiers.  Evidently  many  cases  are  abortive 
tuberculosis  which  under  ordinary  circumstances  pass  as  chronic 
phthisis  and  any  form  of  treatment  gets  credit  for  a  cure.  Tuberculin 
evidently  gets  its  share  of  credit. 

Lack  of  Reliable  Statistics  of  the  Efficacy  of  Tuberculin.— To  prove 
its  therap>eutic  efficacy,  a  specific  must  produce  results  in  a  larger 
proportion  of  cases  of  phthisis  than  is  observed  with  the  older  methods 
of  treatment.  This  has  not  been  shown.  In  fact,  there  are  no  reliable 
statistics  of  large  series  of  cases  available.  In  their  book  on  tuber- 
culin treatment.  Riviere  and  Morland  state  that  they  decided  to 
give  no  statistics  of  results  of  tuberculin  treatment,  because  they 
consider  figures  of  questionable  value.  Sahli  also  gives  no  statistics, 
while  the  figures  compiled  by  Brown  in  Klebs's  book  show  clearly  that 
there  was  no  difference  in  results  between  the  group  treated  with,  as 
compared  with  those  treated  without  tuberculin.  Reliable  statistics 
of  ultimate  result  are  not  available  at  all. 

Dosage. —It  w^ould  be  pretty  bad  for  physicians,  and  for  patients, 
if  there  was  such  a  disagreement  as  to  the  dose  of  any  potent  remedy, 
especially  if  it  was  not  known  which  quantity  of  the  remedy  is  likely 
to  be  harmful.  The  initial  dose  ranges  between  1  mg.,  recommended 
by  Bandelier  and  Ropke,  to  ().()0(KKK)5  mg.,  recommended  by  Philippi. 
Between  these  two  extremes,  various  authors  recommend  intermediate 
quantities,  each  one  claiming  that  his  standard  is  best,  or,  what  is  of 
more  importance,  the  safest.  Still,  with  such  uncertainty  as  to  dosage, 
many  authors  make  tables  of  dosage  and  iron-clad  rules  as  to  gradual 
increase  in  the  dose,  and  the  final  dose,  some  using  logarithmic  tables 
for  their  calculations,  as  if  they  were  dealing  with  an  exact  science. 

The  fact  is  that  there  is  no  mystery  about  the  technic  of  adminis- 
tration of  tuberculin,  and  no  knowledge  of  higher  mathematics  is 
necessary  to  make  the  various  dilutions  properly.  Many  pharmaceuti- 
cal houses  sell  tuberculin  in  proper  dilutions  ready  for  use.  But  those 
who  want  to  make  their  own  diluti(ms  can  do  it  easily. 

All  that  is  necessary  is  six  or  ten  amber-colored  bottles  of  10  or  20 
cc  capacity  each.  They  are  to  l)e  clean  and  pr()i)erly  sterilized.  A 
larger  bottle  containing  the  diluent  (sterilizetl,  or  distilled  water 
containing  O.S  \)qt  cent  of  sodium  chloride  and  0.5  |)er  cent  of  carbolic 
acid)  should  l>e  at  hand.  Each  of  the  small,  colored  bottles  is  to  be 
filled  with  9  cc  of  the  diluent  and  marked  with  numbers,  I,  II,  III, 
IV,  V,  \'l,  etc.,  respectively.  Now  take  1  cc  of  tul)erculin  and  drop 
it  into  bottle  No.  I  and  shake  it  well.    It  now  contains  a  10  per  cent 
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solution  of  tuberculin,  so  that  a  s>Tingeful,  with  a  capacity  of  1  cc, 
contains  0.1  cc  of  tuberculin,  or  100  c.mm. 

When  we  take  1  cc  from  bottle  No.  I  and  drop  it  into  bottle  No. 
II,  we  get  a  solution  containing  1  per  cent  of  tuberculin;  one  syringe- 
ful  contains  10  c.mm.  of  tuberculin.  Repeating  the  process,  dropping 
1  cc  from  bottle  No.  II  into  bottle  No.  Ill,  the  latter  will  contain 
a  1  to  1000  dilution;  1  cc  equals  1  c.mm.  of  tuberculin;  bottle  No. 
IV,  a  1  to  10,000  dilution;  bottle  No.  V,  a  1  to  100,000  dilution;  and 
bottle  No.  VI,  a  1  to  1,000,000  dilution,  so  that  a  syringeful  will  contain 
a  dose  of  0.001  c.mm.  of  tuberculin.  These  dilutions  may  be  carried 
further  and  the  dose,  which  should  always  be  small,  if  administered  at 
all,  may  be  infinitesimally  so. 

If  given  for  its  psychic  effects,  which  is  in  fact  done  at  present  by 
most  who  use  this  agent,  it  is  advisable  to  have  ten  bottles  and  that 
the  first  injection  should  be  made  from  bottle  No.  X.  If  the  patient 
is  impressed  by  the  treatment,  he  will  "react*'  at  least  with  0.3*^ 
to  O.S*'  F.,  which  should  satisfy  anyone  who  is  looking  for  a  "mild 
reaction." 

Moreover,  there  is  no  difficulty  in  administering  properly  a  series 
of  ascending  doses  of  tuberculin,  and  no  higher  mathematics  is  neces- 
sary for  its  successful  accomplishment.  Taking  the  first  injection  as 
a  unit,  we  may  increase  the  next  injection  by  one-fourth  or  one-half. 
Thus,  supposing  we  have  used  at  first  the  dilution  in  bottle  No.  X 
containing  0.0000001  c.mm.  of  tuberculin  per  cubic  centimeter,  we 
inject  but  one-third  or  one-half  of  the  contents  of  the  syringe.  The 
reaction  is  not  likely  to  be  severe,  and  we  may  one  or  two  days  later 
increase  it  to  one-half  or  two-thirds  of  the  contents  of  the  syringe.  In 
this  manner  we  may  proceed  until  we  reach  bottle  No.  \'I,  when  the 
injection  of  a  syringeful  will  give  a  dose  of  0.001  c.mm.  It  is  not  advis- 
able to  give  larger  doses  if  we  want  to  make  sure  that  the  patient  is 
not  harmed.  But  if  there  is  any  reaction  the  injections  should  be 
stopped  promptly. 

Utility  of  Tuberculin  Treatment.— It  cannot,  however,  be  denied 
that  some  good  results  have  been  obtained  with  tuberculin  treatment. 
Whether  they  could  not  be  obtained  with  other  methods  in  those 
cases  is  another  question.  Thus,  E.  Rist'  says :  "  For  my  part,  I  have 
never  seen  a  patient  doing  well  under  tuberculin  without  remaining 
in  doubt  whether  he  would  not  have  done  as  well  without  tuberculin. 
Nor  have  I  met  with  cases  where  the  influence  of  tuberculin  was  so 
strikingly  favorable  that  I  could  feel  justified  in  letting  them  abandon 
the  classical  treatment  and  rely  on  tuberculin  alone.*'  Sir  James  K. 
Fowler  says:  "The  tuberculin  did  not  favorably  influence  the  course 
of  the  disease  in  the  majority  of  cases;  in  so.nie  cases  the  effects  were 
detrimental;  and  even  in  stationary  and  im])r()ve(l  cases  it  was  difficult 
to  ascribe  any  distinct  improvement  to  the  hijections  which  might  not 
have  been  equally  attained  under  the  treatment  ordinarily  employed 

1  Paris  mddical,  1913.  4,  241. 
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in  tlie  BromptnTi  Ilnspital/'  Likewise,  Ban! swell  and  Thorn pson»* 
in  a  rtM;ent  statistieal  study  of  the  expcTienees  at  Midhurst  siiy  timt" 
"collectively,  the  results  ptnnt  to  the  conclusion  that  tuberculin  tn'at- 
nient.  when  ^ivcn  in  adrlition  to  the  usual  measures  practises!  in  the 
sanatoriuni,  ha<l  na  apprctiahle  efTett  either  fur  jjo(m1  or  ill.  . 
l'Hc|uestiona!>ly  many  patients  who  rtHTlved  iuhenulin  trt*atnieiit 
made  ^o<kI  recoveries,  but  there  are  no  grouiuls  fur  suppt»sin^  that  they 
would  not  have  pn>gre.ssed  as  satisfactorily  had  tfie  injectirms  been 
withheld:  certainly,  comparable  eases  treateii  without  tuberculin  gave 
HO  less  favoralile  results/' 

In  the  extensive    ihitidhtHtk  an    Tifhrrrtihrnft,  A.  SclirrMler^  show^sd 
that  **it  has  been  established  that  in  institutions  for  the  treatnieiitj 
of  tubcreutosis  in  which  only  general  treatuient  is  applieiK  the  lastini^i 
results  obtained  are  not  inferi*jr  to  thix^e  reporteil  fnun  mstitutioiis 
in  which,  hi  ad4lition  to  the  general  treatJuent,  socalled  six-eifies  art* 
administered/' 

Goofl  results  are  obtained  with  tuberculin  only  when  carefully  admin- 
istered in  sanatoriunis,  with  cases  in  the  incipient  stage,  with  hut 
slight  lesions,  most  of  whicli  are  s]M»ntane<nisly  curable.  Although, 
acconling  t(»  Brown,  at  the  Adirotidack  Cottage  Sanatoriuni,  no 
selection  is  exercised — the  patients  are  allowed  to  elect  tubercidin 
treatnient.  In  private  practice,  as  well  as  in  most  tuberculosis 
clinics  in  cities  in  this  country,  attempts  with  tuberculin  have  failed^' 
evidentty  because  the  good  surroundiiigs,  the  fresh  air,  the  pn>|WT 
focxi,  regulation  of  rest  and  exercise  were  of  more  importance  than 
the  tuljcrculhi*  When  we  consider  further  that  even  t!ie  most  anient 
advocates  of  tul>erculin  state  that  only  cases  without  fever,  pursuing 
a  slow  course,  showing  no  tendency  to  progress,  !>yt  nnmifesting  a 
stnmg  tendency  to  fibrosis,  are  suitable  for  the  treatment,  it  is  clear 
that  tuberculin  is  a  remedy  for  those  forms  of  phthisis  which  are 
spt  m  t  a  nvo  \  i  si  \'  c  u  rable . 

Psychic  Effects.-  We  have  seen  that  the  tuberculous  patietit  is 
very  amenable  to  suggestion  (see  |j.  21*4)  and  we  have  pointe<l  out 
that  in  a  certain  class  of  cases  tuberculin  pnxluc^s  excellent  results 
for  this  reascm.  On  tliis  iK^int  a  large  number  of  phv'sicianH  agret\  and 
they  {continue  to  administer  tuberculin  because  c^f  its  psychic  effix*ts» 
although  they  may  as  well  administer  <hstilled  water  hypoilrruiicalh' 
an<l  obtain  the  same  results.  To  keep  nerM>us,  irritable,  fretful 
patients  for  months,  or  even  for  years,  is  a  difficidt  matter;  often  it  is 
an  impt»ssihle  affair.  Sonu*thing  must  be  dcnie  in  addition  to  the 
rest,  fresh  air,  milk,  and  eggs,  of  which  he  believes  he  knows  as  miK'h 
as  his  doctor.  Such  iiatients,  when  given  tuberculin,  told  to  watch 
out  ft)r  reactions,  to  record  in  detail  the  symi)toms  priMlueed  by  eac^h 
ascending  or  descending  dose  on  a  sjx^cially  prcjiariMi  blank,  are  often 
very  much  encouraged, 

*  PuliJiotiary  Tiiherrulosb,  Mortality  Af(4T  SAtiatoriuro  Treiitinpiit,  Med,  Ri«aeiireh 
Com.,  Spt-dfil  Report  Series.  No.  33.  London.  1919. 

*  Brnuer.  Schroder  and  Blumcnfeld's  Uuidbuch  der  Tuberkulosc,  1915,  2,  Tl. 
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This  view  of  the  psychic  action  of  tuberculin  is  entertained  by  most 
authoritative  physicians  who  use  this  agent  extensively.  Thus,  Law- 
rason  Brown,^  who  has  done  so  much  to  popularize  tuberculin  in 
this  country,  says  that  only  poor  results  can  be  expected  when  it  is 
given  "  in  cold  blood."  He  believes  "  its  value  can  be  greatly  enhanced 
when  the  administrator  has  implicit  faith  in  its  curative  properties 
and  imparts  that  faith  to  his  patients.'*  Another  significant  reason 
for  using  tuberculin  treatment,  according  to  Brown,  "is  the  closer 
relationship  that  such  treatment  establishes  between  patient  and 
physician.  I  must  confess  that  I  find  it  difficult  to  bring  a  patient 
to  my  office  twice  a  week  for  months  and  discuss  symptoms  and 
fears,  one  of  which  gradually  grows  less  while  the  other  is  often  replaced 
by  more  or  less  indifference,  bom  of  familiarity.  When,  however, 
I  give  this  patient  tuberculin,  he  and  I  can  xliscuss  his  case  in  detail 
twice  a  week  and  I  am  able  to  discover  slight  but  important  changes 
in  his  condition,  to  check  imprudence,  and  to  change  needless  timidity 
into  confidence  in  his  ability  to  order  aright  his  life." 

But  similar  results  have  been  obtained  by  Mathieu  and  Dobrovici 
with  "  antiphymose,"  as  was  already  detailed  (see  p.  657).  In  valvular 
heart  disease,  syphilis,  myxedema,  etc.,  this  does  not  work. 

I  believe  that  I  am  safe  in  saying  that,  as  a  rule,  tuberculin  treatment 
is  only  efficacious  in  intelligent  patients  who  are  under  the  impression 
that  they  have  mastered  the  theoretical  aspects  of  infection  and 
immunity  and  of  specific  therapy  from  reading  popular  books  and 
articles  on  tuberculosis.  In  fact,  in  my  experience,  uneducated  patients 
hardly  ever  improve  under  tuberculin  treatment  because  they  cannot 
understand  the  benefit  of  fever,  malaise,  pain  in  the  limbs,  nausea, 
debility,  etc.  On  the  other  hand,  intelligent  patients  look  forward  to 
the  reaction  as  an  indication  that  the  tuberciilin  is  "working  on  their 
system"  and  they  often  improve,  provided  infinitesimally  small  doses 
have  been  given. 

There  is  no  agreement  among  authorities  as  to  what  constitutes  a 
"reaction"  during  tuberculin  treatment.  "AH  physicians  are  agreed 
that  severe  reactions  are  harmful  to  the  patient,  as  a  general  rule," 
say  Archer  W.  R.  Cochrane  and  Cuthbert  A.  Sprawson,^  "but  there 
is  still  considerable  difference  of  opinion  between  those  who  like  their 
cases  to  progress  without  any  reactions  at  all,  and  those  who  prefer 
mild  reactions  as  a  routine.  Again,  opinion  varies  as  to  what  con- 
stitutes a  mild  reaction.  In  dealing  with  those  otherwise  running  a 
normal  temperature,  the  limit  by  some  has  been  fixed  at  100.4°  F., 
and  reactions  thereto  are  disregarded;  that  is  to  say,  these  physicians 
will  increase  the  next  dose  if  the  dose  has  not  given  a  reaction  over 
100.4*^  F."  But  these  authors  consider  this  limit  too  high  or  dangerous, 
and  are  satisfied  with  a  rise  to  99.2°  F.  and  call  it  a  reaction.  In 
other  words,  "the  timid,  or  no-reaction  school,"  treat  only  afebrile 

»  Am.  Jour.  Med.  Sci.,  1912,  144,  524. 
*  A  Guide  to  the  Uee  of  Tuberculin,  London,  1915,  p.  60. 
49 


770 


SPECIFIC  TREA  T^fE^'  T 


cases.    They  slioiild  iiwvi  with  immense  success.  lKX*fliise  tliis  class 
of  piitifTits  rcrti\t'r  spontaiuMiiisly,  or  with  luiy  khid  of  treatiiicMt. 

Dangers  of  Tuberculin  Treatment.  Since  tiic  first  use  of  tulM-rculin 
as  a  therapeutic  agent,  it  has  been  recognized  that  it  is  cai>iil>lc  of 
doin^  irreparable  damage  when  impnulently  administere^L  Virrhow 
hnnid  that  it  prmlnced  rapid  disintegration  of  the  tnhereiilous  tissues 
in  the  Inngs,  caseinjs  pnenmonia,  and  at  times  eniptictii  of  miliary, 
tnberelcs,  ^lore  n-cvnt  in\'estigations  have  shown  that  it  often  mobil- 
izes the  baciih  and  thus  may  favf*r  metastatic/  auto-infection.  In  fact, 
if  phthisis  was  not  a  manifestation  of  imnnmity»  disastrous  results 
from  this  cause  would  he  very  frequent.  It  has  also  [n^^n  t»bservtHl 
that  patients  taking  tuhtTcnhii  for  a  long  tiTiK-  are  likely  in  <ievelopi 
ncj*hritis.  To  be  sure,  with  iuhnitesimally  small  doses  t!ic  likelihiM)d 
of  such  crmiplications  is  reduc*ed  to  a  minimum,  but  the  moi^t  expcri- 
cTictMl  ailministrator  is  often  siirjirisiHl  l>y  unex]>eeted  reactions.  I 
have  se<*n  such  results  rci)eattMily ;  mostly  when  tuhercurm  was  admin- 
istertnl  by  sutii  as  were  ntjt  skillc<l  in  handling  this  |>iitcnt  agent, 
but  als(j  at  times  in  iiaticnts  who  were  treated  by  wry  skilful  physicians. 

PnKlucing  liypercnda  of  the  aftectc<l  lung  area,  tiibt-rcuhn  at  times 
is  effective  iu  uiducing  jailmoniiry  liemorrhngc.     When   large  fhis^'S  - 
were  uscfl  this  was  yvry  frequently  observc<l  ami  reported  by  Fninkel, ' 
Uumpf,  Strieker,  and  mnny  others,     **  Since  small  tloses  have  Ix'cn 
use<l,"  says  J.  Sirgo,*   "with  a   view  of  avoiduig  strong  rt^aetifUis, 
hemojitysis  is  only  rarely  ot>served  after  the  admhiistration  of  tuber- 
culin.    At  times  small  hemf*|)tyses  arc  seen,  esfjccially  stri'aky  s|>ututi», . 
but  eopitms  hemorrhages  arc  rare,     Ft>r  this  reason  it  is  agrcecl  that  a 
tendency  to  hcmo]>tysis  is  not  altogether  a  cimtraindication  to  ttiWr- 
ciilin   treatment,  providc<l   strong  reactions  arc  avoidc<b"     But,  as 
we  already  iiuiitionni,  this  is  nut  possil*le  in  every  case.     All  wlui 
administer  tuberculin  for  therapeutic  purj)oses  stop  the  tri^atment 
as  soon  as  bleeding  makes  its  api^earanc  c. 

The  genend  practitioner  shouhl  not  use  tubereuhn  at  all.  lie  can 
obtain  the  sauie  results  by  tlie  judicious  use  of  drugs  without  hicurring 
any  risk.  Even  psychothcrapA'  ttf  the  kind  a]>plie<l  by  those  who 
a<iministcr  tuberculin  can  easily  be  practise<^i  with  medication,  as  | 
was  shown  in  (liaptfT  XXXI I L 

Passive  Iminumzation.  Acti\'e  immunization  through  tuberculin 
having  failed  tlicrapruti<'ally,  attcrnpts  have  bf*en  ma<ie  by  many 
authors,  notably  Korh,  Hehring.  Marnion-k,  Maragliano,  an*!  others. 
to  cure  the  disi-ase  l>y  passive  imniunizatit»n,  or  sen)therapy.  But  the 
results  have  nf»t  been  encf>uraging.  It  ap]>ears  that  so  far  we  have  not 
Wen  able  to  raise  the  imnumity  to  tul»en  ulosis  in  animals  to  a  degree 
that  it  may  Iw  trunsf«TriMl  with  the  senim.  Pcrliaps  the  reason  is  that, 
as  far  as  r*nr  prt^sent  knowltHlge  goes,  tuhercidous  immunity  is  hanlly, 
if  at  all,  hunmrah  hi  fact,  it  has  been  considered  cellular  by  nearly  all 
who  ha\'c  studicii  tlie  subject. 


'  Brnucr,  Scbrddcr  ftod  Blumeufeld'ff  Hutidbueh  dcr  Tyberkubie.  1014,  St  255. 


CHAPTER  XLIII. 
SYMPTOMATIC  TREATMENT. 

Cough.— To  many  patients  the  cough  is  the  disease  and  they  are 
under  the  impression  that  all  they  need  for  a  speedy  recovery  is  to  be 
rid  of  this  annoying  and  painful  symptom.  In  its  treatment  some 
points  are  to  be  borne  in  mind:  In  most  cases  cough  is  decidedly  con- 
servative— a  purposeful  reflex  act;  it  removes  the  secretions  from  the 
respiratory  passages  which,  if  retained,  might  act  like  foreign  bodies 
or  produce  toxic  effects.  But,  on  the  other  hand,  cough  often  disturbs 
the  affected  tissues  which  need  rest,  if  cicatrization  is  to  occur,  or  it 
may  be  responsible  for  insomnia,  hemoptysis,  pneumothorax,  etc. 
Bearing  in  mind  the  importance  of  rest  in  the  treatment  of  this  disease, 
it  is  clear  that  a  coughing  patient  is  not  at  perfect  rest,  but  hard  at  work. 
At  times  the  reduction  in  the  fever  which  absolute  rest  brings  about, 
is  obviated  by  the  cough.  Usually  these  conflicting  principles  can  be 
reconciled  by  appropriate  treatment. 

Cough  can  be  prevented  or  ameliorated  by  simple  measures  in  a 
large  proportion  of  cases.  Atmospheric  purity  contributes  consider- 
ably toward  a  reduction  in  its  frequency  and  severity.  Outdoor 
life  and  good  ventilation  of  the  room  inhabited  by  the  patient  meet 
this  indication.  Mouth-breathing  is  a  cause  of  excessive  coughing  in 
many  cases,  and  some  get  fits  of  coughing  when  suddenly  changing 
from  a  warm  into  a  cold  atmosphere,  or  the  reverse.  In  steam-heated 
rooms,  in  which  the  air  is  usually  dry,  cough  is  more  frequent  than  in 
rooms  in  which  the  air  contains  a  proper  amount  of  moisture. 

In  advanced  cases  with  secreting  cavities,  the  cough  may  be  influ- 
enced by  posture;  reclining  on  one  side,  expectoration  is  facilitated, 
while  lying  on  the  other  side  brings  about  violent  fits  of  coughing. 
Patients  soon  find  out  which  position  gives  them  relief  and  recline 
accordingly.  However,  it  is  best  for  some  patients  to  recline  on  the 
side  which  induces  cough  and  thus  clears  the  chest  securing  rest  in  the 
interval.  Many  patients  cough  only  during  the  morning  hours  and 
thus  empty  the  cavities  of  the  secretions  which  have  accumulated  dur- 
ing the  night,  while  during  the  day  there  is  hut  little  cough.  They 
need  no  treatment  for  this  symptom. 

It  will  be  observed  that  some  phthisical  patients  who  sleep  well 
during  the  night,  cough  more  during  the  day  than  those  who  cough 
more  or  less  during  the  night.  The  administration  of  large  doses  of 
opiates  during  the  evening  may  gain  relief  in  sleep,  but  also  result  in 
miserable  hours  during  the  following  day.  This  is  to  be  remembered 
when  administering  opiates  to  tuberculous  patients. 
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Psychotherapy  of  Cough.— It  is  a  noteworthy  fact  that  the  cough  is 
greatly  influenced  by  the  psychic  state  of  the  patient.  Persons  with 
an  irritable  nervous  system,  the  hysterical,  emotional,  and  neurasthenic 
cough  more  than  the  dull,  the  phlegmatic  and  apathetic.  Some  cough 
while  in  the  house,  and  are  relieved  as  soon  as  they  go  out  into  the 
of>en  air,  while  in  others  the  cough  increases  as  soon  as  the  window  is 
opened,  or  when  they  go  out  into  the  open  air  on  a  cold  day.  This 
last  class  of  patients  is  very  difficult  to  manage. 

Other  psychic  influences  are  seen  in  patients  who  usually  cough 
excessively,  but  cease  when  in  agreeable  company,  or  are  intensely 
interested  in  something,  etc.  I  have  practically  stopped  unproductive 
cough  in  many  patients  by  threatening  them  with  expulsion  from 
the  hospital  if  they  did  not  cease  annoying  their  fellow-sufferers  in 
the  ward.  Lonesomeness,  and  also  insomnia  are  often  responsible 
for  excessive  cough  and  should  be  treated  according  to  indications. 
In  sanatoriums  the  influence  of  example  is  often  very  good:  The 
patient  sees  others  control  their  cough  and  attempts  to  do  likewise, 
and  is  often  surprised  at  his  success. 

The  patients  can,  within  certain  limits,  control  their  cough,  as 
Galen  pointed  out  more  than  seventeen  centuries  ago,  and  Dettweiler 
has  shown  that  this  symptom  can  be  "disciplined.**  Even  when 
the  cough  is  productive  of  considerable  quantities  of  sputum,  the 
patient  is  to  be  instructed  that  he  need  not  expel  it  all  at  once;  that 
if  he  succeeds  in  suppressing  it  for  some  time,  the  accumulated  sputum 
will  later  be  brought  out  with  little  effort.  During  the  morning 
hours  patients  often  make  strong  efforts  to  clear  their  chests.  But  if 
they  wait  till  after  breakfast  they  find  in  many  cases  that  the  sputum 
comes  up  easily.  "Cough  induces  cough,"  says  Penzoldt,^  and  for 
this  reason  patients  are  to  be  warned  against  giving  in  to  the  first 
tickling  of  the  throat.  The  great  struggle  will  only  be  during  the 
first  two  or  three  days.  Meeting  with  success,  patients  become  con- 
vinced of  their  own  powers  to  suppress,  or  control  this  symptom. 

But  patients  must  be  warned  in  this  connection  against  swallowing 
their  sputum — *\spitting  into  their  own  stomachs."  Controlling  does 
not  mean  entirely  suppressing  expectoration,  as  women  and  some 
men  are  apt  to  do.  The  dangers  of  the  habit  are  to  be  explained  in 
detail  to  the  patient. 

I  cannot  agree  with  those  who  prohibit  smoking  to  tuberculous 
I)atients  indiscriminately.  To  be  sure,  those  who  are  not  accustomed 
to  tobacco  often  cough  when  near  a  f>erson  who  smokes.  But  many 
habitual  smokers  are  greatly  relieved  by  a  cigar  or  a  cigarette.  Our 
advice  should  be  in  accordance  with  the  experience  of  the  individual 
patient. 

Many  home  remedies  are  very  often  efficacious  in  relieving  cough. 
Thus,  equal  parts  of  boiled  milk  and  honey  or  glycerin,  with  or  with- 

^  Handbucb  der  Tberapic.  1910,  3»  249. 
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out  a  flavoring  agent,  may  be  of  great  use  in  stopping  an  annoying 
cough.  An  excellent  remedy  is  the  application  of  a  small  mustard 
*  leaf  or  blister  over  the  seat  of  the  lesion.  It  may  be  repeated  from 
time  to  time.  The  fact  that  it  works  by  psychic  suggestion  should  not 
deter  us  from  using  it,  so  long  as  the  patient  gets  relief. 

Medicinal  Treatment.— After  all  the  cases  in  which  the  cough  may 
be  controlled,  or  made  bearable,  by  simple  methods  are  discounted, 
there  remains  a  large  number  who  must  be  given  sedatives  to  control 
this  symptom.  In  the  incipient  stage  these  remedies  are  only  rarely 
called  for,  and  then  only  for  a  short  time.  But  in  advanced  cases  the 
indications  for  sedatives  become  more  and  more  urgent.  As  Penzoldt 
says,  the  more  progressive  the  disease  and  the  less  the  chances  of 
ultimate  recovery,  the  more  the  charity  of  morphine  is  to  be  dispensed 
to  the  unfortunate  sufferer. 

In  my  experience,  many  cases  in  the  incipient  and  moderately 
advanced  stages  of  the  disease  are  immensely  relieved  by  creosote  and 
its  derivatives.  The  method  of  administration  is  given  elsewhere. 
In  those  in  whom  internal  administration  does  not  relieve  the  cough, 
we  may  try  the  effects  of  inhalation  of  creosote,  menthol,  eucalyptol, 
tincture  of  benzoin,  etc.  The  following  is  as  good  as  any  that  has 
been  recommended : 

IJ— Creosoti, 

Acidi  carbolici, 

Spt.  chloroformi &&    5iv  15.0 

M.  S. — Ten  to  twenty  drops  in  an  inhaler,  to  be  used  for  fifteen  minutes  at  a  time. 

Failing  with  these  simple  remedies  we  must  resort  to  anodynes  in 
case  the  cough  is  frequent,  violent,  paroxysmal,  or  disturbs  the  patient's 
comfort  or  sleep.  Of  these,  cannabis  indicse  is  the  least  harmful  and 
should  be  given  the  first  trial.  The  extract  may  be  given  in  doses  of 
i  grain  in  pill  or  tablet  form  several  times  a  day.  In  spasmodic  cough 
it  may  be  combined  with  hyoscyamus  or  gelsemium.  The  following 
may  be  used  to  great  advantage: 

I(— Extracti  cannabis  indies gr.  vj  0.4 

Extracti  hyoscyami gr.  xij  0.8 

M.  ft.  pil.  No.  xxiv. 

S. — One  pill  four  to  six  times  a  day. 

H — Extracti  cannabis  indicse  fl., 

Extracti  gelsemii  fl iUi     5ij  BO 

Syr.  acaciffi 5J  30.0 

Aquffi  menthffi  piper ad     5iv  120.0 

M.  S. — One  teaspoonful  four  times  a  day. 

In  many  cases  nothing  but  opiates  gives  relief.  But  in  incipient  cases 
opium  and  its  derivatives  are  to  be  avoided  because  they  may  have  to 
be  continued  for  long  periods  and,  in  hopeful  cases,  the  danger  of  habit 
formation  is  not  negligible.  In  addition,  opium  deranges  the  digestive 
functions,  produces  anorexia  and  constipation,  slows  the  frequency 
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and  the  amplitude  of  the  respiratory  movements,  and  favors  stag- 
nation of  the  secretions  in  the  respiratory  passages.  A  dose  of  Dover's 
powder  may  be  given  in  the  evening  now  and  then  with  a  view  of 
controlling  the  cough  during  the  night,  but  to  continue  the  adminis- 
tration of  opium  in  any  form  for  any  length  of  time  is  dangerous. 

Of  the  many  opiates,  codein,  which  is  ten  to  twelve  times  less  toxic 
than  morphine,  is  to  be  preferred.  It  may  be  given  in  tablet  form  in 
doses  of  J  to  J  grain,  and  in  advanced  cases  in  much  larger  doses 
several  times  a  day;  or  it  may  be  added  to  any  other  medication  that 
is  being  administered.  Thus  I  quite  often  add  it  to  creosote  medica- 
tion: 

I^— Guaiacolis  carbonatis ^uaa  10.0 

StrychniniB  sulphatis gr.  j  0.06 

Arsenici  trioxidi rt.  j  0.06 

Codeinse  phosphatis gr.  viij  0.5 

M.  ft.  capsul.  No.  50. 

S. — One  capsule  three  times  a  day  after  meals. 

I^ — Codeinse  sulphatis gr.  iv  0.3 

Extracti  cannabis  indie® gr*  vj  0.4 

Extracti  belladonnse gr.  iij  0.2 

Extracti  glycyrrhiwe gr.  xij  0.8 

M.  ft.  pilulse  No.  xii. 

S.— One  pill  at  night. 

In  most  cases  in  which  sedatives  must  be  given  for  a  considerable 
tune  the  dose  must  soon  be  increased  because  after  a  few  weeks  the 
effects  on  the  cough  are  diminished.  Instead  of  increasing  the  dose, 
we  may  do  better  by  changing  one  for  some  other  derivative  of  opium. 
Heroin  may  be  given  in  doses  of  ^^  to  J  grain  according  to  indications. 
It  does  not  constipate  and  when  there  is  dyspnea  it  is  the  best  palliative 
remedy.  It  is  to  be  regretted  that  because  of  its  habit-forming 
potentialities,  some  hesitate  in  using  it,  and  strong  efforts  have  of  late 
been  made  to  discourage  its  use  in  practice.  I  have  had  no  cause  to 
regret  prescribing  it  for  these  reasons,  though  I  have  used  it  in  daily 
practice  for  many  years.  In  incipient  or  favorable  cases  the  chances 
of  inducing  a  habit  are  remote;  I  have  not  met  with  a  case.  In  far 
advanced  and  hopeless  cases  there  is  no  harm  done.  Why  not  make 
the  last  earthly  days  comfortable?  Dionin  is  another  of  these  prepara- 
tions and,  when  insomnia  is  a  troublesome  feature,  it  is  even  better 
than  the  above.  Not  many  cases  of  habituation  to  dionin  have  been 
reported,  but  it  is  more  apt  to  cause  constipation  than  codein  or  heroin. 
The  two  last-mentioned  preparations  do  not  interfere  with  the  expec- 
toration of  sputum ;  some  even  maintain  that  they  assist  in  its  expulsion. 
Whenever  feasible,  these  narcotics  are  not  to  be  given  after  midnight  in 
onler  to  avoid  headache  and  debility  during  the  morning  hours. 

The  emetic  cough  is  a  very  difficult  symi)tom  to  control  in  some 
cases.  I  have  seen  some  in  whom  it  was  responsible  for  a  bad  turn  in 
an  other\vise  favorable  case.     Rarely,  no  food  can  l)e  retained.     In 
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many  cases  it  may  be  relieved  by  avoiding  heav>'  meals— taking  several 
small  meals  during  the  day.  The  patient  should  recline  in  bed  immedi- 
ately after  meals  and  avoid  any  exertion,  and  even  speakhig.  But  at 
times  we  must  resort  to  medication.  Some  have  reported  good  results 
from  several  drops  of  chloroform  well  diluted,  or  from  bromoform.  I 
have  had  cases  in  which  only  cocain  administered  before  meals  was 
effective  in  retaining  nourishment  in  the  stomach.  The  following 
prescription  of  Albert  Robin  may  have  to  be  resorted  to: 

I^ — Cocain  hydrochloratis gr.  j  0.06 

Codein  sulphatis gr.  j  0 .  06 

AqusB  chloroformi 5ij  60.0 

AqiUB ad  5iv  120.0 

M.  S. — Tablespoonful  after  meals. 

Expectoration.— In  the  average  case  of  phthisis  expectoration  is  a 
salutary  phenomenon,  removing,  as  it  does,  foreign,  often  toxic, 
material  from  the  respiratory  passages.  At  times  it  becomes  excessive 
and  annoying,  but  it  should  never  be  suppressed.  In  some  cases  with 
extensive  excavations  the  amount  of  sputum  brought  up  may  be 
controlled  within  limits  by  posture.  We  advise  our  patients  to  recline 
in  certain  positions  which  favor  the  expulsion  of  sputum  and  thus 
empty  the  cavities  of  their  contents.  Relief  may  thus  be  obtained 
for  the  rest  of  the  day.  In  cases  in  which  the  sputiun  is  fetid — ^rare 
in  phthisis — antiseptic  inhalations  may  be  tried,  (^reosote,  iodine, 
menthol,  eucal^-ptol,  turpentine,  etc.,  may  be  inhaled  through  an 
inhaler  or  simply  dropped  in  hot  water  and  inhaled. 

Ver>'  often  patients  complain  that  they  feel  heavy  on  the  chest  and 
that  if  they  could  only  bring  up  sputum  they  are  confident  that  they 
would  be  relieved.  Many  drugs  have  been  used  for  this  purpose, 
especially  the  so-called  expectorant  remedies.  It  seems  that  all  that 
is  usually  attained  is  a  disordered  stomach. 

It  appears  from  recent  pharmacological  investigation  that  there  are 
no  drugs  which,  when  given  in  small  doses,  will  induce  more  abundant 
secretion  into  the  respiratory  passages,  stimulate  the  cilia  of  the 
bronchial  mucous  membrane  to  bring  out  secretions,  or  render  tena- 
cious secretions  more  easily  movable  from  the  bronchial  walls  to  which 
they  adhere.  J.  L.  Miller^  found  that  ammonium  carbonate  and 
ammonium  chloride,  and  the  emetic  group  of  ex])ectorants,  as  apo- 
morphine  and  ipecac,  when  given  in  sufficiently  large  doses  to  animals, 
increase  the  bronchial  secretion.  Ammonia  salts  per  os,  in  moderate 
doses  equivalent  to  2  mg.  in  an  adult  man,  do  not  increase  bronchial 
secretions  in  the  dog.  Apomorphine  and  emetin,  when  given  to  dogs 
in  doses  considerably  greater  than  the  ordinary  therapeutic  dose  for 
man,  do  not  excite  increased  bronchial  secretion. 

It  is  therefore  absurd  to  give  nauseating  potions  of  ammonium  salts, 
senega,  ipecac,  aixmiorphhie,  etc.    All  we  may  succee<l  in  doing  is  to 

»  Am.  Jour.  Med.  Sci.,  1914.  113,  409. 
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disorder  the  stomach,  but  the  secretion  in  the  respiratory^  passages 
remains  unaffected. 

In  fibroid  phthisis  it  has  been  found  empirically  that  potassium 
iodide,  or  iodides  in  other  forms,  facilitate,  expectoration  and  give 
immense  relief  to  suffering  patients.  The  same  is  true  of  other  chronic 
afebrile  cases  of  puhnonary  tuberculosis.  I  have  been  using  iodides 
in  this  class  of  cases  with  benefit  for  many  years. 

Fever.— Fever  is  an  indication  of  active,  often  progressive  phthisis, 
unless  due  to  some  complication.  Its  continued  presence  proves  con- 
clusively that  the  disease  is  spreading,  even  if  the  physical  signs  remain 
unaltered.  It  is  at  times  neglected  or  overlooked  because,  unlike  fever 
in  other  diseases,  the  patient  in  spite  of  a  temperature  of  over  100*'  V. 
may  feel  quite  comfortable,  have  a  good  appetite,  and  even  gain  in 
weight.  But  the  entire  future  of  the  patient  may  depend  on  the 
treatment  of  the  fever;  neglecting  mild  febrile  attacks  means  an  invita- 
tion for  chronic  prolonged  fever  with  lessened  chances  of  recovery. 

During  the  initial  stages  of  the  disease  fever  demands  rest  in  bed, 
not  so  much  as  a  cure  but  as  a  preventive  against  the  extension  of 
the  process  in  the  lung.  It  is  remarkable  that  in  many  cases  the  fever 
abates  within  a  few  days  or  a  week  only  through  an  improvement  in 
the  hygienic  conditions  and  the  diet  of  the  patient,  and  placing  him 
in  a  light  and  well-ventilated  room.  It  is  unfortunate  that  very  few 
patients  are  willing  to  submit  to  perfect  rest  at  this  stage,  claiming 
that  they  are  not  sick. 

There  are  many  advanced  cases  of  phthisis  with  quite  extensive 
lesions  in  which  there  is  a  daily  rise  in  the  temperature  of  1  to  1.5°  F., 
but  the  patients  feel  quite  well  and  are  even  able  to  pursue  their 
vocations.  They  need  no  active  treatment  because  they  have  become 
habituated  to  the  subfebrile  temperature  which  may  be  regarded  as 
their  normal  condition.  In  them  the  tubercle  bacilli  have  actually 
lx?come  saprophytic  and  give  them  no  trouble.  In  this  class  of  cases 
it  is  only  necessary  to  take  steps  to  reduce  the  temperature  when  the 
patient  is  clearly  suffering  as  a  result  of  it;  when  the  fever  produces 
symptoms  such  as  anorexia,  restlessness,  irritability,  insomnia,  etc.; 
or  when  he  is  losing  in  weight.  I  have  observed  many  cases  in  which 
fever  was  due  to  overfeeding,  and  a  reduction  in  the  quantity  of  food 
promptly  brought  the  temperature  doyn\  to  normal. 

A  sudden  rise  in  the  temperature  in  the  course  of  chronic  phthisis 
may  be  due  either  to  an  extension  of  the  lesion,  a  new  pneumonic  pro- 
cess in  a  hitherto  unaffected  part  of  the  lung,  or  to  some  complication. 
The  former  demands  rest  in  bed  till  the  temperature  comes  down  to 
normal;  in  the  latter  the  indications  are  in  accordance  with  the  patho- 
logical conditions  which  present  themselves. 

Patients  are  apt  to  attribute  an  attack  of  fever  to  "indigestion," 
but  in  my  experience  acute  gastritis  is  a  rather  infrequent  cause  of 
pyrexia  in  phthisis,  though  a  dose  of  calomel  at  times  relieves  an 
evanescent  febrile  attack.    But  then  we  may  suspect  that  the  relation 
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was  merely  coincidental,  a  frequent  source  of  error  in  therapeutics. 
More  often  fever  lasting  several  days  is  due  to  some  intercurrent  mild 
or  severe  infection.  In  hospital  practice  there  is  seen  at  times  an 
actual  epidemic  of  obscure  infections;  most  of  the  patients  in  a  ward 
are  attacked  during  a  period  of  a  couple  of  weeks.  The  treatment  is 
rest  in  bed  and  some  antipyretic,  like  antipyrin,  quhiine,  aspirin,  etc. 
Complicating  pleurisy,  with  or  without  effusion,  mayT)e  the  cause  of 
a  rise  in  temperature.  In  some  women  premenstrual,  or  menstrual, 
fever  demands  rest  in  bed  periodically  for  a  few  days.  The  instability 
of  the  temperature  in  phthisis,  which  has  been  discussed  in  a  previous 
chapter,  is  responsible  for  many  febrile  attacks.  Any  physical  or 
mental  exertion,  wony%  grief  and  anxiety  may  raise  the  temperature 
several  degrees.  Prophylactic  and  curative  action  is  indicated  along 
these  lines.  In  many  patients  who  have  become  "thermometer 
fiends,"  getting  excited  after  reading  the  thermometer,  it  is  best  to 
prohibit  the  using  of  this  instrument  of  precision,  and  to  keep  the 
fever  chart  away  from  them.  Very  often  improvement  takes  place 
soon  after  these  simple  measures  are  taken. 

The  fever  accompanying  active  phthisis  demands  active  treatment. 
The  main  aim  should  be  to  remove  it,  or  to  prevent  its  occurrence.  If 
we  fail  in  this,  we  fail  in  our  efforts  at  relieving  the  patient.  It  may 
very  often  be  prevented  by  putting  a  patient  to  bed  at  the  very  first 
indication  of  a  tendency  to  hyperthermia  from  my  cause.  Indeed, 
the  neglect  of  mild  febrile  attacks  is  ver>'  often  responsible  for  prolonged 
and  even  fatal  fever. 

In  high  continuous  fever  perfect  rest  is  indicated,  preferably  in  the 
open  air,  or  in  a  room  with  wide-open  windows,  as  has  already  been 
detailed  in  Chapter  XXXVII.  The  patient  is  to  be  treated  as  though 
he  is  suffering  from  an  acute  disease,  like  typhoid  or  pneumonia.  It  is 
often  surprising  to  note  the  prompt  improvement  after  a  rest  in  bed 
for  a  few  days.  Patients  with  a  temperature  at  a  high  level  for  several 
months  are  often  difficult  to  manage.  When  accompanied,  as  it 
usually  is,  by  progressive  loss  of  appetite,  weight,  and  strength,  they 
become  discouraged  and  rebel  against  the  prolonged  and  strict  con- 
finement. In  such  cases,  provided  the  temperature  is  below  lOl*'  F., 
the  experiment  may  be  made  of  permitting  them  to  leave  the  bed  and 
get  out  in  the  open,  resting  on  a  reclining  chair  for  a  few  hours  during 
the  day.  The  best  hours  are  before  or  around  midday,  when  the  tem- 
perature is  usually  at  its  lowest;  but  any  other  time  may  be  chosen 
under  the  guidance  of  the  thermometer.  In  hectic  cases  the  tempera- 
ture is  usually  at  its  lowest  in  the  morning  and  the  patient  may  be 
allowed  to  leave  his  bed  at  that  time.  I  have  seen  many  patients,  who 
did  badly  for  weeks,  improve  when  allowed  to  remain  in  the  upright  or 
semi-upright  position  for  several  hours  a  day.  But  care  and  circum- 
spection are  to  be  exercised  while  applying  this  treatment. 

Some  patients  may  be  sent  to  the  country  and  the  change  is  at  times 
effective  in  reducing  the  temperature  when  everything  else  has  failed. 
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But  this  is  iHit  a\aila1jle  to  piitinits  wlm  have  ucit  thr  rrii'ans  to  leave, 
atcojiipanied  by  an  atteiidaiit.  Many  aiithfirities  state  tiiat  a  mniiTi- 
tainous  eluiiate  is  to  be  preferrei!  fur  thin  purpose,  hut  in  my  ex|»crieiice 
any  (»lian^'e  may  tin  jnst  as  well. 

It  is  deplorable  tliat  ]>iiblic  sanatitriunis  do  lujt  admit  felirile  eases*! 
Great  serviee  eonld  be  rendered  i)y  removing  the  patient  fur  sev<Tal  | 
weeks,  during  the  period  of  fever,  t(»  better  surroundings,  giving  him 
an  opportunity  to  rest  withtnii  interference  by  well-meaning,  hut  often 
ill-guided,  relatives  and  friends.      I  have  often  felt  tliat  i  ases  umier  , 
my  eare  eouhl  be  saved  if  sanatoriuuis  were  managetl  along  liiJS]Mtal 
lines,   admitting  patients  during  acute   exaeerfyatious  in   the  places 
which  are  now  hlled  witli  ]>atients  whose  condition  is  such  that  they 
would  dtj  well  in  any  healthy  surroundings  which  can  be  ol>taine<l  in 
tlie  average  liome. 

When  tlie  temperature  is  Uf^t  jmieh  above  \\)i\^  F.,  the  diet  i»f  the 
patient  nee*]  not  be  flifl'erent  fn»ni  that  given  in  the  usuid  ease  of  active 
tuberculosis.  Patients  rumiing  higher  temperature  shfaild  not  be 
starved.  A  rich,  but  easily  digestibk^  diet  is  itidieat_e<L  Because  of 
the  anorexifmiiKK^c^tnal  (hstaste  ftir  ror»tj  wliieli  these  patients  mani- 
fest, as  a  rule,  the  foixl  nmst  be  appetizltigly  prepart*<b  and  liere  again 
a  g<x)d  cook  can  do  a  great  deal.  In  many  cases,  to  avoid  eaehexia  in 
jmilonged  fever,  some  of  the  stoinat^hit*  bitters  shouki  \w  administered 
with  a  view  of  improving  the  appetite.  Whenever  possible,  milk 
should  be  ustnl  as  a  beverage  in  addition  to  the  usual  food,  and  given 
l*etweeu  meals.  Sojne  ])atients  nee<l  alcoholic  beverages  and  they 
sliould  get  them,  because  at  times  they  are  the  best  agent  to  improve  the 
ai)petitc  an<l  primiote  digestion.  Patients  with  hectic  fever  are  oftt*n 
lienefited  l>y  some  whisky  an  litmr  before  the  exi>ecte<l  chill. 

II\'drcitherapeuti<*  measurt^s  have  not  betm  found  satisfactory  hi  the 
treatjuent  of  fever  in  lilithisis.  The  use  of  ice,  or  of  cold  s|x>ngi!ig,  or 
bathing,  although  |x»ssibly  of  tem{)orary  benefit,  is  contraindicattHi 
in  most  cases  because  they  are  apt  to  de]>ress  the  patient.  The  most 
that  can  be  done  is  to  give  a  warm  (^r  tei>i4l  bath  once  or  twice  a  week 
for  the  ]>urpfKse  of  cleansing  tlie  \mi\y\  but  care  is  to  be  taken  not  to 
subject  him  to  o\'erexertI(m  while  going  and  coming  from  the  tub. 
The  fact  that  hyd  roth  era  i)eii  tic  nicthtHls  have  l»een  given  up  in  nearly 
all  sanatoriums  is  sufficient  ]>rtn>f  that  they  have  not  Ixien  iK'neficial; 
in  fact,  that  thc>^  an*  liarmfuL 

Artificial  pneumothorax  is  an  excellent  nulical  measure  against 
tubtTculous  fever  in  appr^jpriate  cases.  This  will  be  di.scujssed  in 
(1iai>ter  WW 

Antipyretic  Medication.  AntipxTctic  dnigs  should  only  exceptionalh- 
be  used  in  ijhthisis.  In  the  first  phu*e,  tubercukms  jjatiehts  do  m>t»  as 
a  rule,  suffer  from  tlie  pyrexia  to  the  same  extent  as  patientn  with 
t^lihoid  fever,  pneumonia,  etc.,  and  a  retluction  in  the  tem|>erature 
does  not  net*essiirily  give  the  relief  which  the  patient  anticipates.  It 
IH  not  tlie  fever,  excepting  hj^rpyrexia,  which  Is  dangerous,  but  the 
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activity  of  the  tiihenailous  process,  am]  so  lon^  as  only  tin-  fiinner  is 
inHueTifetl,  the  piiticiit  is  not  matmnlly  heiiefittML 

The  aetioii  of  antiijyretie  flni^s  is  ejiheiTUTal  aiat  deceptive*  often 
aeLcinipanit^i!   Uy  profnse  iHTspiraTioii   which   is  enervating;  and   hy 


digestive   distnrliaiues.     I^arge 


anrj 


fiTMpiently    repeattHl    f loses    are 


necessi^iry  for  weeks  in  tlie  usual  ease  and  their  action  on  the  heart, 
which  is  not  salutary,  often  leads  to  ef)ilapsc^ 

But  when  the  fever  is  liigh  and  continuous,  or  accompanies]  by  head- 
ache, backache*  aial  debility*  one  of  the  e<»al-tar  anti])yretics  may  give 
comfort  with  or  witiiout  rcf hieing  the  teurjjerature.  Acetanilii!  is  to 
l>e  avoide<l  for  w^ell-known  reasons.  rhenacTtin  acts  too  quickly  and 
produces  profuse  sweating.  Antipyriii,  or  better  pyramiflon.  may  he 
llse<l  in  5-  to  lU-grain  doses,  combined  with  calfeine.  Patients  may 
stand  the  fever  without  rrmiphunuig  mnch*  l>ut  hi  septic  cases  they 
alihor  the  chills  which  are  aj>t  to  urcur  before  the  onset  of  the  pyrexia. 
The  best  treatment  is  to  place  the  ])atieTit  in  l>eci  a  few  hours  before  the 
api>earance  of  the  chill,  cover  him  well,  and  given  him  a  drhik  of  hot 
leni(niade»  tea,  4>r  whisky  and,  in  severe  eases,  a  dose  of  pyramidon. 
The  chill  may  not  l>e  preventtnl  (completely  in  this  maimer*  but  it  is 
rendered  bearable.  On  the  whtjie,  antipvrctic*  nuMJieation  is  to  be 
administere<l  an  hour  or  so  beftjre  the  liighest  tem]xTature  is  ex|)ected, 
varyhig  with  each  case.  Quinine  sliuiild  be  given,  if  at  all,  five  to  six 
hours  lie  fore  the  max!  nun  n  temperature  is  expected,  while  pyramidon, 
antipyrin,  aspirin,  etc*,  require  l>nt  two  or  three  hours,  Wlien  tlie  fever 
hfis  dechned  medication  should  not  he  continue*!,  otluTwise  collapse 
may  oeenr. 

The  salicylates  are  often  very  gf>od  in  tliese  cases,  especially  hi  the 
ehronie  hectic  fever  of  ctmsimiption.  The  old  prescription  of  soil  in  m 
^ salicylate  and  arstmons  acid  (sod.  salicyL,  10;  acid,  arsenicosi,  {\Ml; 
ft.  pik  no,  KM);  S.,  five  to  ten  pills  three  times  a  day  after  meals)  is 
very  gm>d.  But  I  liave  hmnd  that  7  to  10  grains  of  aspirin  and  ^zif 
gr.  of  arsenir*  in  capsule  three  times  a  thiy  are  better.  It  is  less  likely 
to  disturlj  digestion.  But  in  patients  showing  a  tendency  to  hemop- 
tysis^ the  salie^^'lates  are  to  be  a\'tnded.  Pyramidon  is  best  for  this 
class  of  patients. 

An  excellent  remedy  for  fe\'er  in  tuberculosis  is  gnaiacol  painted  with 
a  camel-hair  brush  on  the  skin  in  7-  to  lo-drop  < loses  and  covere<l 
air-tight.  The  temperature  drops  sometimes  within  one  hour.  It  is 
Wst  to  rub  into  the  skin  of  tlie  thorax  a  teaspocajful  of  a  10  per  cent 
gnaiac(»l-vaschne  ouitment  two  or  three  times  a  day.  It  must  be 
mentioned  tliat  collapse  has  l)een  ol>servt*d  in  sojne  eases  after  the 
application  of  gnaiaeol. 

Nightsweats.— Xo  other  symptom  of  chronic  phthisis  is  more  dis- 
conragiiig  and  enervating  than  niglit sweats  and  their  relief  is  of 
inunense  importance.  It  seems  that  in  the  vast  majority  of  cases  they 
can  be  prevented  witiiout  the  use  of  medication,  and  many  ])liysicians 
state  that  with  careful  pi-ophylaxis  they  have  not  used  any  drugs  for 
this  symptom  for  yeai^s. 
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Open-air  treatment  is  the  best  preventive  of  nightsweats.  Sleep- 
ing in  a  cool  room  with  suflBeient,  but  not  excessive,  coverings  must 
be  enjoined.  It  is  also  good  to  give  the  patient  before  retiring  a  glass 
of  cold  milk  with  three  or  four  teaspoonfuls  of  cognac  to  prevent  the 
rapid  sinking  of  the  pulse-rate.  In  some  cases  a  roll  with  butter  may 
serve  the  same  purpose.  Some  patients  may  be  relieved  by  noting  the 
time  of  the  beginning  of  the  sweating,  and  waking  them  a  few  minutes 
before  and  giving  them  an  ounce  of  whisky.  For  private  patients  an 
alarm  clock  may  be  used  for  the  purpose.  Thb  method,  recom- 
mended by  William  Porter,^  should  be  tried  in  all  obstinate  cases. 

In  cases  in  which  these  simple  measures  do  not  succeed,  the  sulphate 
of  atropin  in  doses  of  y^  grain,  given  in  tablet  form  about  seven 
o'clock  in  the  evening,  may  give  complete  relief.  Agaricin  is  also  good 
in  doses  of  yV  grain,  but  it  acts  more  slowly  and  must  be  administered 
about  six  hours  before  the  sweating  is  expected.  It  often  produc*es 
gastro-intestinal  disturbances,  especially  diarrhea,  and  should  be  com- 
bined with  an  opiate — Dover's  powder  in  3-  to  5-grain  doses.  Cam- 
phoric acid,  in  10-  to  20-grain  doses,  may  be  tried  in  obstinate  cases. 
It  is  to  be  remembered  that  no  remedy  retains  its  power  over  this 
symptom  for  a  long  time,  and  after  one  ceases  to  act,  we  may  try 
another. 

Friction  of  the  skin  with  tepid  water,  vinegar,  or  alcohol  and  water, 
or  a  3  per  cent  lysol  solution,  may  give  relief. 

Hemoptysis.— The  prophylaxis  of  hemoptysis  cannot  be  considered 
a  simple  matter  despite  the  fact  that  we  speak  so  much  about  the  pre- 
disposing and  exciting  factors  of  pulmonary  hemorrhage.  Patients 
with  really  initial  hemorrhages  nearly  always  consult  us  only  after  the 
accident  has  occurred.  Overexertion,  excitement,  etc.,  as  exciting 
causes  of  pulmonary  hemorrhages,  have  recently  been  shown  to  have  no 
etiological  relation  in  the  vast  majority  of  cases.  It  appears  that  most 
hemorrhages,  especially  those  which  are  copious  and  fatal,  occur  during 
the  night,  or  when  the  patient  has  been  at  rest.  S.  Bang'  has  recently 
made  a  special  study  of  this  problem  and  found  that  among  2000  tuber- 
culous patients  in  a  sanatorium,  the  initial  hemorrhages  came  on  while 
the  patients  were  lying  in  bed,  or  on  a  reclining  chair,  in  69  per  cent  of 
354  cases;  in  15  per  cent  while  they  were  dressing,  sitting  up  in  bed 
or  just  lying  down;  and  in  only  6  per  cent  of  cases  while  the  patients 
were  walking  or  working;  and  in  8  per  cent  while  they  were  otherwise 
engaged.  In  only  2  of  the  total  number  were  the  patients  climbing 
stairs,  though  he  estimates  that  these  2000  patients  must  have  climbed 
the  stairs  over  a  million  times,  and  taken  10,000  warm  baths,  and  25,000 
douclies  while  at  the  sanatorium.  These  facts,  which  may  be  dupli- 
cated by  observations  of  any  physician  with  large  experience,  show 
conclusively  that  overexertion  is  but  a  negligible  factor,  if  any  at  all, 
in  hemoptysis. 

»  International  Clinics,  Sixteenth  Series.  1906,  4,  77. 
<  Ugeskrift  for  Laeger.  1916,  78,  419. 
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It  appears  that  in  active  and  progressive  cases  pulmonary  hemor- 
rhage is  often  the  accompaniment  of  acute  exacerbations  of  the  disease. 
In  rare  cases  we  meet  with  hemoptysis,  or  even  with  fatal  hemorrhages, 
in  an  entirely  afebrile  patient.  But  in  most  instances,  fever,  tachy- 
cardia, etc.,  precede  the  onset  of  the  bleeding  by  several  days.  Bang's 
statistics  substantiate  this  observation.  Many  patients  suflFering 
from  acute  exacerbations,  or  from  febrile  complications,  have  attacks 
of  hemoptysis;  at  times,  profuse  hemorrhages.  The  prophylaxis  in 
these  cases  is  thus  clearly  the  prevention  of  the  acute  exacerbations, 
or  the  febrile  complications,  which  are  liable  to  produce  stasis  and  con- 
gestion of  the  involved  lung  area .  The  smaller  hemorrhages  are  usually 
the  result  of  diapedesis,  being  of  parenchymatous  origin,  and  have 
nothing  to  do  with  the  position  of  the  body,  nor  with  overexertion  or 
excitement. 

The  copious  pulmonary  hemorrhages,  due  to  erosion  of  a  pulmonary 
bloodvessel,  can  hardly  be  foreseen  nor  prevented;  they  are  due  to 
the  involvement  of  a  bloodvessel  in  the  tuberculous  process,  with 
softening  of  its  wall,  thus  allowing  the  blood  to  escape  before  a  thrombus 
has  formed.  In  others,  it  is  due  to  the  rupture  of  an  aneurysm  of 
Rasmussen,  as  was  already  shown  in  the  chapter  on  Pathology.  To 
speak  in  these  cases  of  prophylaxis  is  futile. 

All  patients  with  pulmonary  tuberculosis  are  to  be  told  in  advance 
that  there  is  less  danger  in  blood-spitting  than  is  generally  believed. 
We  would  thus  avoid  the  psychic  depression  which  is  so  often  an 
accompaniment  of  hemoptysis.  Women  may  be  told  that  in  the  aver- 
age case  of  hemoptysis  there  is  no  more  danger  than  in  the  loss  of  blood 
during  the  menstrual  period. 

Not  all  cases  of  hemoptysis  require  the  same  treatment;  individuali- 
zation is  required  here,  just  as  in  most  other  pathological  conditions. 
The  vast  majority  of  hemorrhages  are  insignificant,  and  if  we  only 
quiet  the  patient  by  an  assurance  that  there  is  little  danger,  the 
bleeding  will  cease  sooner  or  later,  and  the  underlying  process  in  the 
lung  pursues  its  course  uninfluenced  by  the  accident.  This  is  true  of 
streaky  sputum,  which  often  terrorizes  a  patient  to  the  same  extent  as 
a  copious  hemorrhage.  But  when  the  blood  brought  up  is  bright  red, 
even  if  only  a  few  mouthfuls,  the  matter  is  to  be  taken  more  seriously, 
because  these  small  hemorrhages  are  at  times  the  precursors  of  repeated 
and  copious,  though  rarely  uncontrollable,  hemorrhages.  As  a  rule, 
the  fatal  hemorrhages  are  copious  and  uncontrollable  from  the  very 
beginning. 

The  patient  is  put  to  bed,  but  not  in  the  traditional  prone  position. 
The  blood  and  sputum  must  be  evacuated  from  the  respiratory  pas- 
sages with  ease,  and  this  can  only  be  done  when  the  patient  is  in  the 
semi-sitting  position.  In  this  manner  nourishment  and  medication 
can  be  administered  without  unduly  disturbing  the  patient,  expectora- 
tion is  facilitated,  and  in  copious  hemorrhages,  atelectasis  of  the  pos- 
terior parts  of  the  lung  is  prevented;  eating,  the  administration  of 
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nwdivhivs,  ^'(>ln^tin^^  and  the  toilet,  are  thus  faeilitatnl.  The  tinie- 
hi*niMr<l  i*  e-ba^  ajiphed  to  the  ehest  is  of  no  \  ahie  at  all,  exeeptinij  t«) 
keej)  the  patient  hnsy  aiirl  attentive  while  attenii>ti»^  tti  kee|)  it  in  plact?. 

I  have  tliiis  treated  chirin^'  tlie  past  five  years  nearly  all  the  eases  of 
hemoptysis  nnder  my  fare  and  fonnd  that  the  bleeding  cc*ased  jtist  as 
quiekfy  as  when  I  applied  the  ripd-rest  treatment.  The  psyehie  elfeet 
iias  even  been  more  salutary.  The  patients  are  not  so  frighteni*<l  as 
when  they  are  warned  that  the  least  motion  of  the  body,  any  word 
uttered,  may  inerease  the  bleetlin^r.  It  is  best  ta  plaee  the  patient  in 
the  semi-upright  position  immediately  after  the  bleeding  hejjins, 
t>eeause,  as  has  been  pointed  out  by  Ban^,  risini:  in  beti  from  tlie  re<'iini- 
bent  tt)  the  sitting  position  involves  c*fmtraetion  of  the  aluloininal 
inuseles.  Thes<*  are  liable  to  press  u[)on  the  vena  eava  as  in  straining 
at  st<K)!s,  and  by  reHex  artitm  from  the  splaiielmi(*  nerve,  cause  an 
inerease  in  the  bleeding.  This  is  probably  responsilile  ftjr  the  ex|HTi- 
enee  that  sitting  up  in  l»ed  eauses  an  inerease  in  the  flow  of  blrMKh  It 
may  !je  averted  by  placing  the  patient  from  the  start  in  the  half-seate«l 
position. 

I1ie  therapeutie  inditiittons  to  be  met  are:  Prtni-ntiejii  of  exeessive 
t'ough  and  ex|>t*et oration;  inereasing  the  eoagu lability  of  the  bltMKl 
and  immobilization  of  the  bleeding  lung. 

Morphine.  — Tt>  allay  excitement ,  procure  rest,  and  thus  prevent  exces- 
si\e  I ough*  there  is  no  lietter  reniefl\  than  a  hyjMHlermic  injection  of 
nM»rphine.  We  must  bear  in  mind  that  we  are  in  the  presi^ner  of  n 
eonflicting  situation.  On  the  one  handi  we  must  see  to  it  that  the 
etfused  blo<Kl  in  the  bronchial  tree  should  be  removed;  on  the  iither 
hand,  the  strong  e\|)irat(jry  efforts  ri(*(  essary  to  accomplish  tlie  ex|iul- 
sion  of  tlie  Ithiod  and  clots  are  accompanied  hy  an  inerease  in  the 
pressure  in  the  pulmonary  (nrciilation  and,  with  their  reniovah  the 
thriJinhi  which  plug  the  bleeding  vessel  are  dislodged,  and  thus  renewetl 
bleeding  is  likely  to  occur*  Morphine  meets  but  ime  of  these  indica- 
tions:  It  depresses  the  cough  center,  tlimiuishes  the  fri»f|uency  and 
amplitude  of  the  respiratory  movements,  and  quiets  the  mental  state 
of  the  patient.  Some  have  even  found  that  morphine  inereiises  the 
coagulability  of  the  bloml.  But  after  all  it  has  its  dangers.  When 
given  to  excess,  as  is  often  done,  it  depresses  the  respiratory  center, 
paralyzes  the  sensibilit\'  of  the  bronchia!  imicous  membrane,  and  thus 
interferes  with  the  expulsion  of  the  blood  and  clots.  Aspiration 
pneumonia  may  thus  result  in  easels  in  which  it  is  more  sut^eessful  as 
a  hirnostatic  than  is  desirable. 

For  this  reason  morphine  is  to  lie  used  with  great  care  and  cireuin' 
sped  ion.  Finding  the  patient  excited  and  in  agony,  we  inject  hy|K>- 
derniicallv  J  grain  of  mt>r]>hiiie  for  its  general  and  Im-al  effect.s.  If  the 
bleeding  floes  not  stop  within  an  hour,  the  intjrphine  should  not  lie 
repeatetl,  but  other  means  are  to  be  taken  to  r*nntrol  the  hemorrhage* 

Salt.  — An  ancient  remedy  for  c<*i»iuus  pulmonary  hemorrhage  is  the 
administration  of  table  salt.     Formerly  it  was  thought  that  because 
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it  acts  as  an  enietit-,  and  tlius  depresses  the  bloofl-pressiire,  it  is  of  use 
in  hemoptysis.  But  we  now  know  that  its  mrKiiis  optTandi  is  dilTerent. 
Wni  den  Veliien^  has  proveil  that,  hi  man.  swalh>win^  'y  to  15  grains  of 
table  salt  inereases  the  eoagnlahility  of  tlie  hlood  within  five  minutes. 
Within  one  honr  the  etiaf^nlabilit^'  returns  to  its  former  intensity. 
Sodium  bnmiide  has  nearly  the  same  efl'eet.  For  this  reason  the 
administration  of  ,5  to  11)  grams  of  table  salt,  or  3  grams  of  sodinm 
bn^mifie,  three  or  fonr  times  a  day,  may  prove  of  inmiensr  value  in 
hemoptysis.     In  very  nervous  patients  the  liromide  is  to  be  preferrerl. 

More  nx'entiy  salt  has  been  administered  intravenously  hi  isotonie 
solution,  as  reeorameniled  by  Hans  Milller.^  Ten  to  50  ee  of  a  10  per 
eent  solution  of  sodium  ehloride,  sterilized  and  heated  to  the  l*o<ly 
temy>eratnre,  are  injeeteil  into  the  meflian  basihe  vein,  great  eare  being 
taken  not  to  drop  anj'  of  the  solution  into  the  subeutaneous  tissue, 
which  is  likely  to  cause  intense  pain.  I  have  tried  this  treatJnent  but 
have  not  found  it  siiperior  to  c>ther  jnetluids. 

Tying  the  E3rtremi ties.— The  (Hjagulability  of  the  blood  is  also  in- 
creased by  tying  up  the  !)lf>ocl  in  the  extremities,  A  constricting  band, 
or  a  touniiquet,  is  tie<l  annind  the  arm  and  the  hip;  two  or  three  of  tlie 
extremities  are  tied  up  at  a  time.  In  onler  to  avoid  injury  to  the 
nerves  a  roller  bandage,  or  any  t>tlier  soft  pad,  shtaiitl  be  ])laced  muler 
the  t4airnif|Uet  over  the  jjath  of  the  larger  vessels.  The  l>andage  should 
not  remahi  hi  plare  for  more  than  two  hours,  otherwise  muscidar 
paralysis  or  necrosis  of  the  skui  may  result.  As  a  rule,  one-half  hour 
is  sufhrient.  The  bandiige  is  to  be  loosened  slijwly,  by  degrees,  for 
obvious  reasons. 

Artificial  Pneumothorax, —  In  cas(*s  in  wincli  the  above  measures  are 
of  no  avail,  the  inikittion  of  an  artificial  pneumotlmrax  may  be  con- 
sidered, provider!  it  can  be  ascertaincVl  in  which  side  of  the  chest  the 
l>lecdiiig  is  gtjing  on.  This  ])ohit  is  discussed  elsewhere  in  this  book. 
Hut  it  should  be  stated  tliat  in  very  acute  cases,  in  wliich  tlie  exsan- 
guination  is  sharj)  and  brisk,  there  is  usually  nothing  to  lose  ami,  even 
when  we  are  not  sure,  we  are  justifie<l  in  inducing  a  pneumothorax  in 
the  pleura  of  the  lung  which  is  most  likely  the  source  of  the  bleeding, 
as  shown  by  clinical  inditatic^ns.  When  the  blee<Ung  lung  is  collapsed, 
the  hlee<ling  stoyis  immediately'. 

Medicinal  Treatment.  -=-  It  will  be  noted  that  we  have  left  to  the  end 
the  numerous  drugs  which  ha\*e  been  used  for  the  pur])ose  of  allaying 
]nilmonary  hemorrhage.  The  reason  is  that  ut  do  not  hifuv  of  ain^ 
drtiff  which  trill  .^hip  hrmorrhagr  iti  fht  Ittrtg,  It  seems  to  me  that  the 
reputatitm  of  some  drugs  as  pulmonary  hemostatics  has  lieen  afiiuired 
on  the  basis  of  the  fnvt  that  the  vast  majority  of  iienmrrhages  stop 
s])ontancously ;  atiythhig  will  do  and  receive  tlie  credit.  This  appears 
to  be  tlie  consensus  of  opinion  of  phthisiotlierapentists  at  pn^sent, 


»  Zlschr.  f,  ext>t?r.  Piilhol  n.  Therapie,  1010.  7i  2*J0. 
*  Bintr.  z.  Kliiilk  d.  Tub^^rkuloso.  li)13.  28,  1, 


* 


784  SYMPTOMATIC  TREATMENT 

although  no  less  an  authority  than  Albert  Robin*  says  that  he 
feels  constrained  to  protest  vigorously  against  the  allegation  that 
medicinal  agents  are  impotent,  and  are  only  given  credit  for  their 
psychic  eflFects.  To  be  sure,  he  says,  there  are  many  cases  of  hemop- 
tysis which  stop  spontaneously,  with  or  without  treatment;  there 
are  others  which  cannot  be  controlled  by  any  treatment.  But  between 
these  two  extreme  types  there  are  many  cases  in  which  medicinal 
treatment  has  a  decidedly  beneficial  influence. 

Emetm.— In  former  times  emetics  were  given  in  hemoptysis  and  excel- 
lent results  were  reported  because,  with  the  vomiting,  the  effused  blood 
in  the  bronchi  was  also  expelled,  preventing  asphyxiation  and  also 
because  the  nauseous  feeling  reduced  the  blood-pressure  perceptibly. 
Following  Trousseau's  suggestion,  large  doses  of  ipecac  were  given  for 
this  purpose.  But  we  now  have  in  emetin  an  excellent  substitute  for 
the  nauseous  ipecac.  It  acts  as  a  hemostatic  when  many  other  agents 
have  failed.  I  have  used  it  in  f -grain  doses,  repeated  three  to  five 
times  a  day,  with  satisfaction.  The  simplest  way  of  administration  in 
these  cases  is  hypodermically.  Either  the  tablets  or  the  ampoules, 
which  many  pharmaceutical  houses  prepare,  may  be  used  for  the 
purpose.  It  appears  that  emetin  is  useful  in  cases  of  hemorrhage 
when  there  is  no  fever.  Patients  wnth  fever  above  101°  F.  are  hardly 
ever,  if  at  all,  benefited  by  this  drug. 

The  Nitrites.— The  nitrites  have  been  found  efficient  in  checking 
the  bleeding  from  the  lung.  They  are  known  to  lower  the  blood- 
pressure  and  this  may  be  the  cause  of  their  efficacy.  Macht*  found 
experimentally  that  the  nitrites  cause  a  constriction  of  the  pulmonary 
vessels  and  at  the  same  time  they  are  efficient  peripheral  and  splanchnic 
vasodilators.  As  usually  given  in  2  or  3  drops,  amyl  nitrite  is  often 
inefficient.  I  found  that  J.  E.  Squire *s'  suggestion  to  give  10  to  15 
drops,  dropped  on  a  handkerchief  which  is  placed  before  the  patient's 
mouth  anci  nose,  is  best.  Immediately  the  face  becomes  red  and  con- 
gested and  the  hemorrhage  stops.  It  may  be  repeated  several  times 
during  the  day.  In  more  copious  hemorrhages,  where  the  nose  becomes 
blocked  up  with  blood  and  clots,  it  may  be  necessar>^  to  put  from  30 
to  50  minims  on  a  piece  of  lint  and  hold  it  over  the  patient's  mouth. 
It  may  have  to  be  repeated  and  the  only  complaint  heard  from  the 
patient  is  that  it  produces  a  feeling  of  nausea.  C.  Fochi*  says  that 
when  administered  as  soon  as  the  first  traces  of  blood-spitting  are 
seen,  copious  hemorrhages  may  be  prevented.  But  this  is  open  to 
question.  Fatal  hemoptysis  (mly  rarely  begins  with  streaky  sputum. 
It  is  copious  from  the  start,  as  a  rule. 

In  slow  bleeding,  nitroglycerine,  given  in  small  and  frequently 
repeated  doses,  as  recommended  by  Flick,  is  often  of  service.     WTien 

*  Th6rapeuti(iue  uaelle  de  la  tuberculose,  Paris,  1912,  p.  294. 

2  Jour.  Am.  Med.  Assn.,  1914,  82,  524. 

3  Clinical  Journal.  1909,  34,  155. 

*  Gasetta  degli  Osp^ali,  1908.  29,  114. 
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administered  in  2-  to  4-drop  doses  of  the  1  per  cent  alcoholic  solution 
it  produces  the  same  eflFect  as  amyl  nitrite,  but  slower  and  more  lasting 
effects  are  observed.  Tablets  are  not  to  be  trusted  because  they  are 
often  inert,  as  has  been  shown  by  (Jeorge  B.  Wallace  and  A.  I.  Ringer.^ 
The  1  per  cent  solution,  as  represented  by  the  pharmacopeial  spirits,  is 
the  best  form  in  which  glonoin  should  be  administered.  The  following 
formula  may  be  prescribed: 

H— Spirit,  glonoini 3J  4.0 

Aquffi  aurantii  ilor 5J  30.0 

Aquffi  destil ad  5iv  120.0 

M.  S. — One  teaspoonful  three  or  four  times  a  day. 

Adrenalin. — During  recent  years  adrenalin  has  been  used  quite 
extensively  for  hemoptysis.  It  has  been  stated  that  it  works  well  in 
cases  where  it  is  likely  that  the  hemorrhage  is  due  to  the  erosion  of 
a  medium-sized  vessel,  and  that  in  acute  inflammatory  conditions 
of  the  lung  it  is  contraindicated.  It  increases  the  heart  action  and 
contracts  the  bloodvessels,  especially  of  the  intestines,  kidneys,  and 
spleen,  and  thus  increases  the  blood-pressure.  But  Gerhardt  says  that 
tile  bloodvessels  of  the  lung  are  but  slightly  contracted,  while  Frey 
found  that  in  a  bleeding  lung  in  a  rabbit  the  vessels  dilated  and  the 
flow  of  blood  was  increased  after  the  administration  of  adrenalin,  and 
Macht^  found  experimentally  that  it  causes  a  powerful  constriction  of 
the  pulmonary  artery.  Moreover,  according  to  von  den  Velden,  the 
coagulability  of  the  blood  is  increased  50  per  cent  after  the  subcu- 
taneous administration  of  the  remedy.  Clinical  experience  with  this 
drug  has  not  convinced  the  writer  of  its  efficacy  in  hemoptysis  and  it 
has  therefore  been  discarded. 

Ergot.— Ergot  has  been  given  in  large  doses  (a  teaspoonful  of  the 
tincture  every  three  or  four  hours;  ergotin  h}T)odermically).  But  it 
has  been  conclusively  shown  that  it  increases  the  pressure  in  the 
lesser  circulation,  just  what  we  want  to  avoid.  In  the  writer's  experi- 
ence it  has  never  been  of  any  value;  often  decidedly  harmful.  The 
same  may  be  said  about  digitalis. 

Atropine. — Atn)pine  administered  hypodermically,  in  doses  of  ^V  grain 
ever>'  three  or  four  hours,  according  to  indications,  has  been  of  more 
service  than  ergot  or  digitalis.  Still,  in  some  cases  the  writer  has 
observed  an  nicrease  in  the  hemorrhage  soon  after  its  administration. 

Gelatin.— With  a  view  of  increasing  the  coagulative  power  of  the 
blood,  gelatin  has  been  recommended  by  Dastre  and  Floresco,^  though 
there  is  evidence  that  the  Chinese  used  it  as  a  hemostatic  as  far 
back  as  the  third  centur\'.  Four  to  ()  ounces  of  a  sterilized  3  per  cent 
solution  of  gelatin  are  injected  under  the  skin  of  the  abdomen  or  thigh. 
Great  care  must  be  taken  in  preparing  the  solution,  as  well  as  while 

»  Jour.  Am.  Med.  Assn.,  1909,  53,  1629. 
«  Jour.  Pharmacol,  and  Exper.  Thcrap..  1918,  3,  243. 
»  Compt.  rend  de  la  Soc.  de  biol.,  1896,  3,  243. 
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injecting  it,  because  severe  cases  of  sepsis,  even  tetanus,  have  been 
reported.  Altogether  it  is  not  a  harmless  procedure — it  is  painful, 
leaves  painful  infiltrations  at  the  site  of  the  injection,  often  provokes 
fever,  and  is  followed  by  urticarial  eruption.  If  gelatin  is  used  at  all  it 
should  be  given  by  mouth.  The  patient  may  be  given  jelly  made  from 
calves'  legs,  etc.,  or  gelatin  may  be  mixed  with  milk;  or  a  concentrated 
solution  may  be  administered  per  rectum.  On  the  whole,  its  efficacy 
in  pulmonary  hemorrhage  is  problematical. 

Calcium  Lactate,  Acetate,  Chloride,  etc.,  are  other  time-honored  reme- 
dies given  with  a  view  of  increasing  the  coagulability  of  the  blood 
in  doses  of  10  to  20  grains  repeated  four  to  six  times  a  day.  Their 
utility  is  doubtful;  all  that  may  be  said  about  them  is  that  they  are 
painless  and  harmless.  Intravenous  injections  of  a  5  per  cent  calcium 
chloride  solution  has  been  found  to  stop  hemorrhages.  The  writer 
has  tried  it  in  pulmonary  hemorrhages,  using  first  small  doses;  5  cc 
of  the  5  per  cent  solution,  then  in  larger  doses,  up  to  30  cc.  But  no 
encouraging  results  have  been  attained. 

Camphor.— Several  authors  have  recommended  camphorated  oil, 
administered  hj^xxlermically,  in  pulmonary  hemorrhage.  Lunde* 
reports  that  the  hemorrhage  stops  immediately  after  the  injection  of 
3  cc  of  20  per  cent  camphorated  oil.  In  the  experience  of  the  writer, 
it  is  not  superior  in  its  effects  to  emetin,  but  it  should  be  used  in  obsti- 
nate cases. 

Blood  Serum.— The  use  of  blood  serum  in  hemophilia  has  suggested 
its  application  in  hemoptysis  with  a  view  of  increasing  the  coagulability 
of  the  blood.  Horse  serum  may  be  used  in  doses  of  from  20  to  40  cc 
subcutaneously.  Inasmuch  as  at  present  diphtheria  antitoxin  is 
everj^'here  available,  it  may  be  used.  But  manufacturing  chemists 
now  have  (m  the  market  appropriate  preparations.  It  should  not  be 
used  several  times  at  long  intervals  for  fear  of  anaphylaxis.  I  have 
tried  it  several  times  and  was  not  favorably  Impressed  with  it. 

Thromboplastin  and  Euglobulin,  which  have  been  prepared  according 
to  A.  F.  Hess's  method,  and  found  efficacious  when  applied  directly  to 
bleeding  surfaces,  have  been  tried  by  George  Mannheimer  and  Stanley 
L.  Wang*  in  the  treatment  of  pulmonary  hemorrhage.  It  appears 
from  the  publishe<l  cases  that  these  preparations  have  no  effect  on  the 
bleeding. 

Venesection.— With  a  view  of  producing  a  rapid  fall  in  the  blood- 
pressure,  venesection  has  been  used  in  desperate  cases  of  pubnonarj' 
hemorrhage.  In  the  days  of  indiscriminate  bleeding,  this  was  one 
of  the  standanl  therapeutic  measures,'  but  even  at  present  many 

*  Norsk  Magasin  for  LaeRevidunskalx?!!.  1918,  79,  1253. 
«  Am.  Rex.  Tubcrc,  1917,  1,  469. 

•  According  to  Sidney  Colvin  (John  Keats,  Ix>ndon,  1917,  p.  384),  John  Keats,  the 
youthful  but  consumptive  English  poet,  was  bled  when  he  was  frightened  one  night  by 
the  expectoration  of  blood.  Keats  stated  that  he  could  not  be  deceived  in  the  color, 
which  indicated  to  him  that  it  was  arterial  blood,  and  that  it  w^as  surely  his  death-war- 
rant.   He,  however,  lived  for  about  twelve  months  after  that  pulmonary  hemorrhage. 
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authors  recommend  it.  Bonney  recommends  it  when  the  blood- 
pressure  is  abnormally  high,  even  in  small  initial  hemoptysis,  and  also 
in  bronchopneiunonia  following  pulmonary  hemorrhage,  when  the 
right  heart  is  dilated  and  there  are  pulmonary'  edema,  cyanosis  and 
coma.  More  recently  A.  G.  Shortle^  urged  this  method  again  in  cases 
in  which  the  bleeding  is  seriously  interfering  with  the  functions  of 
respiration.  "The  prompt  relief  to  the  impaired  respiration  is  not 
the  only  benefit  rendered  in  such  cases.  The  coughing  and  struggling 
for  breath,  with  the  coincident  inspiring  of  blood  and  sputum  into 
the  air  cells  is  also  stopped,  and  the  development  of  bronchopneumonia 
may  be  prevented."  In  persisting  hemorrhages  it  is  also  indicated, 
according  to  Shortle:  "It  is  safer  to  bleed  from  the  arm  than  from  the 
lung." 

Of  course,  this  is  rather  heroic  treatment,  and  involves  great  respon- 
sibility, especially  when  attending  to  patients  in  their  homes.  But  in 
desperate  cases,  in  which  there  is  evidently  nothing  to  lose,  it  may 
be  given  a  trial  when  everything  else  has  failed. 

Diet  in  Hemoptysis.— In  cases  of  slight  hemoptysis  with  streaky 
sputum,  or  when  a  few  mouthfuls  of  blood  are  brought  up,  the  diet 
need  not  be  changed.  But  in  active  and  profuse  hemorrhage  all  solid 
and  hot  foods  are  to  be  interdicted.  Inasmuch  as  the  first  indication 
is  to  reduce  the  blood-pressure,  we  must  restrict  the  quantity  of 
fluids  ingested.  Sudden  or  rapid  filling  of  the  bloodvessels  with  water 
increases  the  blood-pressure  and  may  lead  to  an  increase  hi  the  bleed- 
ing. In  European  resorts,  where  phthisis  is  treated  with  mineral 
waters,  hemorrhagic  cases  have  been  excluded  ostensibly  for  the 
reason  that  excessive  ingestion  of  water  induces  hemorrhage.  In 
very  copious  hemorrhages,  fluids  should  be  given  only  for  the  purpose 
of  allaying  thirst — a  couple  of  ounces  at  a  time.  Swallowing  small 
pieces  of  ice  serves  this  purpose  best.  Alcohol,  coffee,  tea,  etc., 
should  be  discarded.  Milk,  eggs,  scraped  beef,  etc.,  may  be  given  in 
small  quantities  at  a  time. 

Twenty-four  hours  after  the  cessation  of  the  bleeding,  irrespective 
of  the  clots  expectorated  with  the  sputum,  we  may  begin  to  feed  the 
patient  guardedly.  The  general  condition  of  the  patient,  as  well  as 
the  concomitant  symptoms,  should  be  our  guides.  A  cup  of  milk  every 
hour  or  two,  cream,  a  raw  egg,  and  some  scraped  beef  may  be  given. 
On  the  third  day  ordinary  feeding  may  be  resumed,  so  that  about 
five  or  six  days  after  the  hemorrhage  a  standard  dietary  is  reached. 

Convalescence. — During  convalescence,  if  there  is  no  fever,  or  there 
are  no  other  complications,  the  patient  may  be  permitted  to  sit  up  in 
bed,  or  on  a  comfortable  chair  twenty-four  hours  after  the  cessation  of 
active  bleeding.  The  expectoration  of  clots,  which  continues  for  several 
days,  as  a  rule,  should  not  deter  us  from  allowing  the  patient  to  sit  up. 
Forty-eight  hours  after  the  stoppage  of  active  bletnling  I  permit  my 

»  Tr.  Nat.  Assn.  Study  and  Prevent,  of  Tul)erc.,  1915,  11,  147. 
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patients  to  walk  ariniiul  tht*  room.  I  have  not  met  with  a  ease  in  whieh 
walking  iiiVlureil  a  new  attack  of  hemorrha^^e.  On  the  other  hand,  the 
restnnptidii  uf  exercises  shonkl  be  <lelaye(].  especially  after  profuse 
hemorrhages.  The  j)atieiit  is  more  i>r  less  exsangiiinatt^l  aii<l  weak, 
lie  necils  rest  atitl  gtnnl  ntnirishmeiit  ti>  recoup.  It  is  best  that  ff>r  two 
or  three  weeks  after  such  a  iiemorrliage  the  patient  should  keep  at 
comparative  rest.  The  eongh  shonkl  he  carefully  controiknl  during 
that  ]>(^riod  and  exposure*  especially  tn  intense  sun  rays,  avoidetl. 

Dyspnea.  -  We  have  seen  that  subjective  tlyspnea  is  rare  in  uncompli- 
cated clironie  phthisis,  and  that  the  patients  are  only  rarely  short- 
wmded,  if  at  all.     In  some  cases  this  s>7uptom  demands  treatment. 

Toxic  dys])nea,  due  to  progressive  disease  ut  the  lung,  is  best  treatefl 
by  rest.  It  is  always  aecom]>anied  liy  fever,  and  the  treatment  directed 
to  remove  the  pyrexia  usually  heli>s  ak»ug  in  the  direction  of  rrlieving 
the  air  himger.  During  acute  exacerbations  in  the  course  of  chronic 
]>hthisis,  toxic  dyspnea  is  very  frequent  and  the  treatment  is  clearly 
defined* 

Dyspnea  is  often  due  to  some  pret^xisting  disease.  This  is  the  ease 
with  pulmnuary  emphysema,  asthma,  canliac  and  retuil  disease.  The 
treatnteut  is  that  of  the  underlying  pathological  condition.  In  those 
havhig  emphysema*  or  asthma,  the  it k1  ides  are  very  often  of  immense 
help,  provideil  there  is  no  tendency  to  hemoi>tysis.  For  the  nocturnal 
attacks  ^^f  dyspnea,  morphine  or  hemin  may  have  to  be  given. 

Dyspnea  may  he  due  to  some  acute  or  subacute  complication*  such 
as  pleurisy,  with  or  without  etfusion,  spontaneous  pneumothorax, 
etc.  The  treatment  is  cinisidercil  in  the  sect  ions  dealing  with  tlu^sc 
complications.  In  tlic  terminal  stages  of  the  <hscase  the  air  hunger 
nui%-  only  be  relieved  l>y  hirge  iloses  of  morphine  or  heroin,  and  no 
patient  should  be  denied  these  solacing  remedies.  The  danger  of 
habit  foruuition  should  not  be  thought  of  at  this  stage  of  the  disease. 
The  severe  dyspnea  and  cyanosis  is  here  due  to  weakness  of  the 
atrophied  respiratory  umscles,  limitation  of  the  lung  area  owing  to 
extensive  destruction  *»f  the  parenchyma,  and,  most  conmumly,  to 
nnliary  invasion  of  both  lungs  with  tubercles.  The  prognosis  is 
lui|>eh'ss. 

Cardiac  Weakness.  — Patients  who  suffer  from  tachycardia  or  car- 
diac palpitatit^n.  |XTmanent  or  prov*jke<l  by  niild  exertion  or  excite- 
ment* uuist  hv  kept  at  perfect  rest  in  btMb  and  all  ff»rms  of  nervnua^ 
and  emotif>nal  excitement  are  to  be  avoided.     At  times  these  cardiac 
disturbances  are  liue  to  gastric  derangement  and  may  call  for  modi- 
fications in  the  quantity  and  quality  of  the  fofHl. 

In  many  cases*  es]jeciall>'  in  the  advanced  stages,  palpitation  is  due 
to  cardiac  dis|3laeement.  especially  in  left-sided  lesions  in  which  the 
heart  is  drawn  upward  ami  to  tlie  left*  Rest  is  the  only  remedy  we 
have  for  this  condition, 

Ffimi  whatever  cause  cardiac  weakness  arises,   it  nuiy  at   tin)e$ 
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become  acute;  collapse  is  not  uneommoii  after  some  exeitemeiit  or 
overexertifiii-  Xow  aitcl  then  a  fmtieiit  dies  sufldenly  as  a  result  of 
heart  failure.  For  et^llapse,  hot  drinks  of  wiiisky,  warm  applications 
to  theextreTiiitifs,  and  some  stimulants  like  camphor,  strychnine,  etc., 
are  to  he  administere^l  hyp<Hiermieally. 

In  the  far-advanced  stages  there  is  acute  dyspnea,  c\anosis,  and 
e<lema»  owing  to  cardiac  failun^  resulting  friim  the  extensive  lesion, 
toxemia,  etc.  Tliese  terminal  symptoms  are  treated  with  digitalis, 
thougii  in  my  exTJerience  this  drug  has  only  exceptionally  an  influence 
on  the  heart  at  this  stage.  In  most  eases  the  suhjeetive  feeling  of  weak- 
ness and  air  hunger  are  best  relieved  by  liberal  closes  of  morphine  or 
heroin. 

Insonmia.— In  phthisical  patients  insomnia  may  be  due  to  various 
causes,  and  it  is  not  advisable  to  resort  to  so]>orific  meflication  in  every 
case.  Kest  and  fresh  air  in  the  sleeping  room  may  induce  sleep; 
so  may  avoidance  of  a  hea%^'  meal  late  m  the  evening,  a  warm  bath 
before  retiring,  etc.  These  means  will  suffice  in  mtist  of  incipient 
eases  in  wlnc^i  the  sleeplessness  is  due  to  worry  on  account  (*f  the 
seriousness  of  the  ailment.  In  some  of  these  cases  the  bromides  are 
very  usefuK 

In  incipient  eases  insomnia  may  be  due  to  the  eough  which  keeps 
the  put  lent  awake,  and  the  indications  are  those  ♦jiscusse<l  wlien  speak- 
ing of  the  treatment  of  ctmgh.  When  iluc  to  digestive  disturbances, 
it  is  to  be  treated  accordingly.  In  the  advanced  stages  it  is  often 
due  to  the  fact  that  the  patient  is  lying  at  perfect  rest  during  the 
whole  day,  and  sleeps  several  hours,  for  an  hour  or  so  at  a  time.  The 
patient  is  then  to  be  kept  awake  during  the  day.  In  some  cases 
hypnotic  drugs  nnist  be  given,  and  of  these  sulfonal  or  trional,  in  10- 
to  15-grain  doses,  may  be  administered;  3  to  6  grains  of  veronal  will 
serve  the  y>uri)ose  in  some  cases.  If  the  treatment  has  to  be  prolonged, 
the  flrugs  may  have  to  be  alternated.  In  the  far  atlvanced  stages  only 
large  di>ses  of  morphine  may  give  relief. 

Pains  m  ths  Chist.  — Most  of  the  pains  in  the  chest  complained  of 
by  tuberenlous  patients  may  be  relieved  by  the  administration  of  some 
placebo,  or  the  application  of  a  mustanl  plaster,  dry  cupping,  tincture 
of  iodine,  etc.  In  some  cases  it  is  necessary  to  administer  some  of  the 
coal-tar  analgesics  or  salicylates.  Small  doses  of  antipy  rin,  phenacetin, 
pyramidon,  etc.,  with  calfein  may  be  given.  Sodium  salicylate  or 
aspirin  gives  relief  in  uumy  eases.  But  in  rare  instances  we  meet 
with  |)atients  iti  whom  the  pains  in  the  chest  are  so  severe  as  to  require 
the  administration  of  a  dose  of  codein  or  morphine.  When  due  to 
intercurrent  pleurisy,  strapping  of  the  chest  with  adhesive  plaster  is 
indicated.  The  pains  in  the  shoulder,  often  due  to  diaphragmatic 
pleurisy,  which  are  very  acutely  felt  especially  during  the  night,  are 
very  difficult  to  manage.  The  coal-tar  analgesics  and  the  salicylates 
usually  give  no  relief^  and  often  even  safe  doses  of  morpliine  fail.     Hot 


3 


790  SYMPTOMATIC  TREATMENT 

applications  to  the  affected  part,  or,  rarely,  the  actual  cautery,  may  be 
necessary. 

Anorexia.— Many  patients  have  a  good  appetite;  even  when  the 
fever  is  comparatively  high  the  desire  for  food  may  be  retained, 
which  is  not  observed  in  other  febrile  diseases.  But  in  others  it  is 
defective  or  inadequate  to  induce  them  to  ingest  a  sufficient  quantity 
of  food  for  the  replenishment  of  the  inroads  on  their  bodies  made  by 
the  disease.  It  has  been  my  experience  that  their  number  is  not  very 
large  among  those  who  are  well  instructed  along  the  line  of  proper 
foo<l  and  nourishment. 

Medicinal  treatment  is  not  the  first  thing  to  give  in  anorexia.  Out- 
door life,  regulated  exercises,  regularity  of  meals,  etc.,  suffice  in  most 
cases  to  improve  the  appetite  to  the  desired  degree.  In  many  it  will 
be  found  that  dietetic  errors  are  at  the  bottom.  The  traditional  and 
stereotyped  advice,  "plenty  of  milk  and  eggs,''  given  indiscriminately, 
is  more  responsible  for  disgust  for  food  than  any  other  single  factor. 
Drinking  two  or  even  three  quarts  of  milk  a  day,  and  swallowing 
six  to  twelve  raw  or  soft-boiled  eggs,  overload  and  often  dilate  the 
stomach,  produce  congestion  of  the  liver,  and  create  a  disgust  for 
all  kinds  of  food.  While  some  patients,  who  may  be  considered 
dietetic  curiosities,  may  keep  up  with  such  a  regime  for  weeks  and 
even  gain  in  weight,  in  the  vast  majority  the  digestive  organs  revolt, 
the  palate  loses  its  taste  for  food  altogether  and,  coupled  with  diarrhea 
or  constipation,  the  functions  of  assimilation  fail. 

In  this  class  of  patients  we  may  note  with  satisfaction  a  remarkable 
change  soon  after  the  quantity  of  milk  and  eggs  is  reduced,  or  they  are 
altogether  discarded  for  a  time.  We  must  never  neglect  to  tell  our 
patients  that  so  long  as  the  appetite  and  digestion  are  good,  they  need 
not  make  any  changes  in  their  accustomed  diet,  exc^epting  perhaps  to 
increase  the  quantity,  which  is  very  desirable.  With  a  variety  of  food- 
stuffs it  is  usually  easy  to  consume  more  than  before  the  onset  of  the 
disease.  Instructions  along  the  lines  of  good  cooking  should  never  be 
neglected.  Among  the  poor  and  moderately  well-to-do  it  has  been  my 
habit  to  send  for  the  mother,  wife  or  sister  of  the  patient  and  urge  her 
to  exercise  si)ecial  care  in  the  preparation  of  the  food  and  to  cater  to 
the  palate  of  the  patient.  The  person  who  has  prepared  fcHxl  for  the 
patient  for  a  long  time  knows  l>est  what  he  will  relish.  Of  course,  the 
teeth  are  to  be  examinee!  and  repaired  in  case  caries  is  found,  and 
proper  instructions  as  to  mastication  are  to  be  given. 

In  most  cases  the  appetite  can  be  improved  by  corrections  of  any 
of  the  just-mentioned  errors  without  any  medication  at  all.  All  are 
to  be  told  in  plain  language  that  their  only  chance  for  recovery  lies 
in  consuming  proper  food  and  plenty  of  it;  that  they  can  best  be  cured 
through  their  stomach,  and  that  they  must  eat  even  if  the  desire  for 
food  is  not  at  its  best.  This  often  has  the  desired  effect.  WTien  the 
patient  finds  that  with  proper  food  he  gains  in  weight  he  is  encouraged 


&ASfRlC  DISTURBANCES  7dl 

to  eat  more.  The  gain  in  weight  is  usually  seen  best  during  the  first 
month  or  two,  but  after  a  considerable  increase  the  gain  slackens. 
So  long  as  he  holds  his  own  at  his  former  weight,  or  little  above,  there 
is  nothing  to  worry  about. 

Very  frequently  superalimentation  is  the  cause  of  anorexia.  In 
these  cases  it  is  advisable  to  try  C.  V.  Spivak\s^  suggestion:  The 
patient  who  lacks  an  appetite  is  told  to  omit  one,  two  or  more  meals 
until  the  appetite  naturally  returns.  Natural  hunger,  thus  induced, 
at  times  improves  the  appetite  and  relish  for  food  much  better  than 
any  dietetic  or  medicinal  procedure. 

Oastric  Disturbances.— In  some  cases  we  must  resort  to  medication 
to  provoke  an  appetite.  I  consider  creosote  as  the  drug  which  acts 
the  best.  Small  or  moderate  doses  of  creosote  or  any  of  its  derivatives 
— creosote  carbonate,  guaiacol,  guaiacol  carbonate,  etc. — may  be 
given  and  the  appetite  and  digestion  promptly  improve.  In  others 
we  may  give  bitter  tonics — the  tinctures  of  nux  vomica,  condurango, 
cinchona,  etc.  Orexin  tannate  is  also  good  in  5-grain  doses  in  powder 
or  tablet  form  taken  half  an  hour  before  meals.  When  there  is  diar- 
rhea this  drug  is  very  good.  I  have  used  the  following  with  good 
results: 

H— Tinct.  nucis  vomicffi 3ij  8.0 

Acid,  nitrohydrochlorici  dilut 5iij  12.0 

Tinct.  gentiansB  comp 5U  64  0 

Tioct.  cardamonii  comp q.  s.  ad     3iv  l-O  0 

M.  S. — One  teaspoonful  well  diluted  in  water  three  times  a  day  l)efor  •  iiioiils. 

The  nux  vomica  may  be  replaced  by  condurango,  and  the  nitro- 
hydrochloric  acid  omitted,  in  cases  in  which  they  are  contraindicated. 
In  obstinate  cases  stomachic  medicaments  are  to  be  changed  often. 

In  hyperacidity  dietetic  changes  are  to  be  made  according  to  indica- 
tions, and  it  is  always  to  be  borne  in  mind  that  it  may  be  due  to 
overfeeding.  Often  medication  is  necessary.  I  have  had  good  results 
with  the  following: 

H— Magnesii  oxidi 3iv  16.0 

Sodii  bicarbonatis 5J  32.0 

Extract!  bclladonnse gr.  ij  0.13 

M.  ft  chart.  No.  xxiv  div. 

S. — One  powder  three  times  a  day  after  meals. 

Or  the  following  effervescent  powder  may  be  given:  30  grains  of 
bicarbonate  of  sodium  in  one  powder,  and  10  grains  of  tartaric  acid 
in  another.  Each  of  these  is  to  be  dissolved  in  half  a  tumbler  of  water, 
then  added  one  to  the  other  and  swallowed  during  effervescence. 
Some  are  relieved  by  a  tablet  of  yJ^tt  graii^  <>f  atropine  sulphate  given 
after  meals. 

»  Colorado  Medicine,  1918,  15,  90. 
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Constipation,— Const  i  pat  ion  is  aiu^thtT  uf  the*  croiihlcs  of  tht^  plitliis- 
ical  which  often  iTiterferes  witli  the  fiixorubk*  |migrrss  of  tfie  case. 
It  is  Ijest  combatefl  hy  proper  (lietetic  measyrt's^  especially  infreasing 
the  quantity  of  fmits  and  ve^etal>le,s,  fre:sh  and  tnioketL  But  mildly 
laxative  dni^s  uuist  be  given  in  many  cases.  Before  giving  tliem 
we  raust  make  sure  that  it  is  not  one  of  ihv  aruxiyne  drugs,  codein, 
morphine,  d  ion  in,  etc.,  which  is  responsible.  Plienolplif  halein  apj)ears 
to  be  the  best,  and  3  to  5  grains  may  be  given,  and  next  to  it  eascara 
sagrada  in  appropriate  doses. 

In  the  advanced  stages,  complicated  by  adhesive  peritonitis,  when 
diarrhea  is  apt  to  alternate  with  constipation,  hixatrve  rlrugs  are  to 
be  used  with  caution.  They  nuiy  induce  uiicontrollabie  tliarrhea.  It 
is  always  better  to  first  try  profier  changes  in  the  diet,  or  the  effects 
of  some  special  f*M>d.  Thus,  I  find  that  buttermilk  will  cause  a  move- 
ment of  the  bowels  better  than  any  mcd  teat  ion  in  some  tuberculinis 
patients. 

Diarrhea.  —  We  have  situ  that  diarrhea  in  the  tubercult)ys  is  not 
alwa\'s  dne  to  ulcerations  in  the  intestines  and  that  the  latter  may 
exist  while  the  jnitient  is  constipated.  In  many  eases  the  diarrhea  h 
due  to  chronic  catarrh  of  the  bowels  induced  by  swallowed  spntimi, 
and  the  fuitient  is  to  be  warned  against  this  very  bad  hal)it.  In 
others  it  is  ilue  to  consumption  of  large  quantities  of  raw  milk,  and 
particularly  raw  eggs»  as  has  already  been  shown  (see  page  741 )»  and 
this  must  be  correct erb 

In  ease  the  diarrhea  is  <lue  tt»  tuberculous  ulceration  or  amyloid 
degeneration  of  the  intestines,  it  is  often  very  difficult  tc»  manage. 
Tlie  patient  must  remain  in  btnl  and  appro|jriate  changes  be  made 
in  the  diet.  Fluids  in  general  are  to  be  reduetMl  in  f|uantity,  esjiecially 
cokl  rlrinks.  The  great  majority  of  vegctal>les,  salads,  fruits — raw  or 
cookinl^ — pastries,  rye  bread,  fats  and  sweets  are  to  l>e  avoided.  While 
most  patient^s  tolerate  milk  very  well,  there  an*  many  who  do  not  and, 
in  obstuiate  eases,  it  is  advisable  to  discard  it  for  a  few  days  and  watch 
the  effects.  Bouillon  and  soups  should  be  given  without  the  ad*lition 
of  vegetables;  eggs,  butter^  seraj>ed  or  finely  nutatil  bt-ef,  boilcii 
fish  and  oysters  may  be  allowed,  Imt  no  lobster.  Of  the  vegetaliles 
and  cereals  allowed  the  following  may  be  mentioned:  rice,  sago, 
etc.,  boiksl  in  milk  or  served  with  cream,  mashed  ]»otatoes,  etc. 

In  many  cases  medicinal  treatment  must  be  given  to  control  the 
frequent  sto(»ls.  The  ancient  *'  styi>tic"  remetlies,  such  as  lead  acetate, 
iron,  alum,  etc,  are  worthless  hi  the  vast  majority  of  cases.  But  the 
modern  prej^aratitms  of  tannin,  such  as  tannigeii.  taimalbin,  etc.,  are 
♦  KX'asiimally  of  stTvice  in  large  ihises,  and  should  be  given  a  trial.  The 
subnitrate  of  bismuth  should  lie  gi\eM  in  doses  of  10  to  I't  grains  five 
or  six  times  a  day.  But  in  most  eases  opium  nmst  be  u.se*l,  mejre  or 
leSvS.  Bismuth  or  tannigen  ma\'  be  given  in  ]>owders  eombineti  with 
fairly  large  doses  of  Dover's  powiler,  or  the  x^tticial  tincture  of  opium 
in  Th  to  lO-minmi  doses  thre^  or  four  tunes  a  day. 
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H— Tannigeni 5iij  12.0 

Bismuth!  subnitratis 5vj  24.0 

ResorcinoUs gr.  ix  0.6 

M.  ft.  cachet  No.  xviii. 

S.— One  cachet  four  times  a  day. 

I(— Bismuthi  subnitratis 5J  32.0 

Tinct.  opii  deodorati 3ij  8.0 

AqusB  cinnamoni q.  s.  ad  5iv  120.0 

M.  S.— One  teaspoonful  four  times  a  day. 

When  bis.niuth  subnitrate  fails  we  may  try  the  subgallate  in  10-  to 
15-grain  doses  with  or  without  opium.  There  are,  however,  many 
cases  in  which  everything,  even  the  administration  of  heroic  doses 
of  opium  fails  to  stop  the  diarrhea,  and  we  must  be  content  with 
relieving  the  pains. 

D.  Mandl  has  had  good  results  in  rebellious  diarrhea  by  the  injection 
into  a  vein  in  the  arm  of  5  cc  of  a  5  per  cent  solution  of  calcium 
chloride.  Saxtorph^  reports  encouraging  results  with  this  method  and 
says  that  a  large  proportion  of  patients  are  freed  from  the  sympto.ms 
of  intestinal  tuberculosis  for  quite  a  long  time.  A  rather  extensive 
experience  with  this  mode  of  treatment  has  convinced  the  writer  that 
only  in  a  certain  class  of  cases  it  has  proved  of  value.  When  the  diar- 
rhea in  a  tuberculous  patient  is  due  to  dietetic  indiscretions,  to  catarrhal 
conditions  of  the  mucous  membrane,  or  to  slight  intestinal  ulcerations, 
an  intravenous  injection  of  5  cc  of  a  5  per  cent  solution  of  calcium 
chloride  will  give  prompt  and  prolonged  relief.  In  so.me  cases  it  is 
necessary  to  repeat  the  injection  once  or  twice  at  three-day  intervals. 
In  many  cases  the  pains  in  the  abdomen  are  relieved  much  earlier  than 
the  loose  stools.  On  the  other  hand,  when  the  alxlo.minal  pains  and 
diarrhea  are  due  to  extensive  ulcerations  of  the  intestine,  and  a.myloid 
changes  in  the  mucous  .membrane,  very  little  can  be  expected  from  this 
mode  of  treatment.  Likewise,  afebrile  cases  are  more  often  benefited 
than  those  with  fever. 

Some  of  these  patients  co.mplain  of  tenderness  or  pain  in  the  abdo- 
men. This  is  best  relieved  by  hot  fomentations.  In  the  later  stages, 
when  emaciation  is  extreme,  the  extremities  are  to  be  kept  warm  and 
the  unfortunate  patient  should  not  be  denied  the  merciful  relief  of 
morphine  in  large  doses. 

1  Ugeskrift  for  Laeger,  1918.  80,  1703. 
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OPERATIVE  TREATMENT— ARTIFICIAL 
PNEUMOTHORAX. 

Historical  Note.— Tuberculous  pneumothorax  has  been  the  most 
dreaded  of  complications  of  phthisis  and  experience  has  taught  that 
the  vast  majority  of  patients  who  suffer  from  this  accident  succumb. 
But  some  have  observed  that  a  pneumothorax  may  be  what  the 
French  call  **  providential/'  and  exert  a  rather  salutarj^  influence  on 
the  symptoms  of  the  underlying  disease.  In  a  ver>'  interesting  study 
of  the  physiology  of  respiration  James  Carson^  suggested  that  the  most 
rational  treatment  of  phthisis  would  be  collapse  of  the  affected  lung. 
So  convinced  was  he  of  its  possibilities,  that  he  induced  two  patients 
to  submit  to  the  operation.  The  first  was  '*  James,  Sloane  Esq.,  an 
eminent  merchant  of  Liverpool,  the  last  of  five  brothers,  the  other  four 
having  died  of  consumption  a  few  years  before,  who  had  returned  from 
the  West  Indies,  to  which  he  had  gone  for  the  purpose  of  trying  what  a 
change  of  climate  might  do  in  his  case,  in  the  last  stage  of  consumption, 
which  he  knew  to  be  incurable  from  any  kno\Mi  remedies.  Soon  after 
his  return  he  heard  of  the  paper  to  which  I  have  alluded  and  soon 
became  determined  of  having  the  operation  which  I  suggested  as  a 
possible  means  of  giving  relief,  performed  in  his  owti  case.  It  was 
done  on  the  2r)th  of  September,  1822,  by  Mr.  Bickersteth,  an  eminent 
surgeon  of  this  place,  in  the  presence  of  the  late  Dr.  Mc('artney  and 
myself.  An  incision  calculated  to  admit  air  freely  hito  the  chest  was 
made  between  the  sixth  and  seventh  rib.  As  tlie  sound  usually  heard 
upon  an  o]>ening  being  made  into  the  chest,  and  produced  no  doubt 
by  the  rapid  passage  of  the  air  through  the  opening  was  not  perceiveil 
hi  this  case,  it  was  suspected  that  the  lung  did  not  collapse,  and  that  an 
adhesion  prevented  the  entrance  of  the  air.  It  was  not  deemed  advis- 
able to  make  a  further  examination  at  this  time.''  A  second  patient 
who  submitted  to  a  similar  experimental  operation  also  had  pleural 
adhesions  which  prevented  the  entry  of  air  hito  the  pleural  cavity. 
Carson's  suggestion  was  forgotten  for  many  years,  though  we  find  it 
mentioned  in  various  books  dealing  with  tuberculosis  published  during 
the  first  half  of  the  nineteenth  century.  In  his  book  on  diseases  of  the 
chest,  published  in  1837,  that  acute  clinical  observer,  William  Stokes,* 

*  An  Inquiry  into  the  Causes  of  Respiration;  of  the  Motion  of  the  Blood;  Animal 
Heat;  Absorption;  and  Muscular  Motion;  with  Practical  Inferences,  second  edition, 
I^ndon.  1H33. 

'  Treatise'  on  Di.si'ast's  of  thr  Chrst,  New  Sydenham  rdition,  p.  4r)o, 
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has  this  to  say:  "The  proper  symptoms  of  phthisis  are  in  many  cases 
arrested,  and  singularly  modified,  by  the  occurrence  of  the  new  disease 
(pneumothorax).  I  have  often  found  that  after  the  first  violent  symp- 
toms had  subside<l,  the  hectic  ceased,  the  phthisical  expression  dis- 
appeared, the  flesh  and  strength  returned;  and  in  this  way  the  patient 
has  enjoyed  many  months  of  comfortable  existence,  and  was  only 
disturbed  by  dyspnea  and  the  sound  of  fluctuation  on  exercise." 
In  his  book  on  Diseases  of  the  Lungs,  published  in  1860,  Walter  Hayle 
Walshe*  says :  "  In  some  recorded  cases  of  actively  advancing  phthisis, 
the  first  sufferings  of  accidental  perforation  having  passed,  it  has 
certainly  appeared,  though  the  signs  of  hydropneiunotliorax  remained, 
that  the  phthisical  symptoms  themselves  underw^ent  Improvement. 
But  an  occurrence  so  rare  gives  no  warranty  for  the  fanciful  proposal 
to  treat  phthisis  by  producing  artificial  pneumothorax.''  This  shows 
clearly  that  the  method  was  suggested  in  England  long  before  Forlanini 
had  done  it  in  Italy.  During  the  course  of  the  nineteenth  century 
many  other  physicians  have  reported  experiences  similar  to  those  of 
Stokes  and  Walshe  just  quoted. 

It  was,  however,  C.  Forlanini,^  of  Pavia,  who  first  induced  a  pneumo- 
thorax for  therapeutic  purposes,  and  reported  his  experiences  in  1894. 
Independently  of  Forlanini,  John  B.  Murphy,'  of  Chicago,  did  the 
same  in  1898.  But  for  some  time  no  notice  was  paid  to  this  method 
of  treatment  until  Brauer,  Spengler,  and  some  others,  took  it  up  in 
Germany.  At  present  it  is  one  of  the  recognized  methods  of  treat- 
ment of  certain  cases  of  pulmonary  tuberculosis.  That  it  is  a  valuable 
tnethod  will  he  appreciated  when  it  is  home  in  mind  that  it  is  mostly 
indicated  in  cases  in  which  everything  else  has  heen  tried  and  found 
wanting;  in  other  words,  when  there  is  everything  to  gain  and  nothing 
to  lose.  Contrasted  with  other  methods  of  treatment,  which  are 
nearly  always  stated  to  exercise  their  alleged  curative  effects  only 
during  the  incipient  stage  of  the  disease,  when  diagnosis  is  often 
doubtful,  and  spontaneous  cures  are  not  uncommon,  it  is  to  be  consid- 
ered one  of  the  best  therapeutic  procedures  we  have  at  present  for 
the  cure  of  phthisis. 

Principles  Underlying  the  Treatment.— The  aim  is  to  introduce  into 
the  pleural  cavity  a  sterile  and  harmless  material  which  will  collapse 
the  lung  in  the  affected,  or  more  affected,  side  of  the  chest.  The  lung 
is  thus  put  at  rest  and  given  an  opportunity  to  heal.  We  have  already 
seen  that  functional  rest  is  as  important  in  phthisis  as  hi  other  diseases. 
In  surgical  tuberculosis  rest  has  been  more  effective  as  a  curative  agent 
than  all  other  methods.     Rest  has  also  been  used  with  beneficial 

*  Practical  Treatise  on  Diseases  of  the  Lungs,  American  edition,  Philadelphia,  1860, 
p.  250. 

«Gazz.  d.  osped.,  1882,  3,  537,  585,  601,  etc.;  Gazz.  med.  di  Torino,  1894,  65,  381,  401. 
For  a  complete  summary  of  Forlanini's  work  on  this  subject,  see  Forlanini,  Die  Behand- 
lung  der  Lungenschwindsucht  mit  dem  kilnstlichen  Pneumothorax,  Ergebn.  d.  inncren 
Medizin  u.  Kinderheilkunde,  1912,  9,  621-655. 

»  Jour.  Am.  Med.  Assn.,  1898.  21,  151.  208.  281,  341. 
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results  iti  4>tlKT  *liseases,  iiotalily  ^riieral  rest  in  fuiictirmal  Tiervous 
diseases,  us  was  workeil  out  by  V^'eir  Mitchell;  traehecit<»niy  in  certain 
lar>ii^eal  conditions,  gastro-etiterostoniy  in  cancer,  and  esfjeciaily  in 
ulcer  iyf  the  stumaeh,  enterostomy  in  certain  diseases  of  the  lower 
bowels  and  rectum,  etc. 

The  lung  is  one  uf  the  organs  of  the  body  which  never  rests  but 
expands  and  contracts  at  least  ]2;(KK)  times  per  day  thnmjjtiout 
life.  With  an  artificial  pnenmothorax  we  can  place  one  hm^  at  rest 
almost  as  effectively  as  the  splint  puts  at  rest  a  tnbercidiMis  joint, 
without  endangering  the  life  uf  the  patient.  More<ner.  the  \mif^  h 
the  only  orpin  in  the  liody  which  is  constantly  In  a  state  of  distention. 
Even  after  the  most  forced  expiration  it  <Ioes  nt>t  collapse  utterly. 
Any  soiuti^ni  in  i untinuity  in  the  pulmonary  tissues  remains  separated 
atid  there  aj>pears  to  be  ut\  tendency  to  brinjj  alxajt  the  union  of  rlie 
eliseased  parts,  or  t(»  facilitate  the  process  of  healing,  by  coaptatiun. 
Inflating  gas  into  the  pleural  cavity  and  collapsing  the  lung,  we  achieve 
two  objects:  The  luTi|:  is  innnobilize;!  at  its  ront,  anfl  it  is  compresses! 
by  the  gas  in  the  pleural  cavity  antl  the  retraction  nf  its  elasti**  tissues. 
Its  Volume  is  greatly  redncetl,  diseased  parts  and  walls  of  cavities  are 
brought  into  apposition,  so  that  they  may  cicatrize  by  the  formation 
of  coimeetive  tissue. 

PneuuKJthorax  does  even  more  than  afford  rest  to  the  diseased  lung. 
By  c< inifiressioa  it  empties  the  fung  of  its  contents.  The  pus  an<l  cheesy 
detritus  in  cavitu's,  the  inflamnnitory  exudates  in  the  alvetjli  and 
bronehioies  are  all  squeezed  out  as  from  a  siK>nge,  removing  the  main 
source  of  toxic  absorption.  It  also  limits  the  diseased  focus  and  pre- 
vents its  spread,  so  that  the  healthy  parts  of  the  Inng  remain  so  while 
the  lesion  is  in  time  ctinverterl  into  a  cicatrix,  or  is  encajjsulatt^b  As 
a  result  of  drainage,  mixed  infection  is  eliminated  and  prevented.  Hie 
fact  that  the  air  current  entering  through  the  trachea  cannot  circulate 
within  the  collapsetl  lung  tissnes  prevents  superinfection  of  healthy 
parts  of  the  organ  with  emboli  of  detritus  carrie:*d  from  one  part  to 
an(»ther  along  the  ln*onchial  tr<H.%  and  mixeil  infection  with  micro- 
organisms other  than  tubercle  bacilli,  which  may  be  brought  in  with 
the  air  current,  is  avoidecL 

The  cirtiilatiori  of  t!ie  blood  is  impeded  in  the  collapsed  lung,  but 
there  occurs  a  venous  or  passive  hyperemia  which  is  kn(»\vn  as  an 
important  factor  in  the  defence  of  tissues  against  tubercle  bacilli.  The 
comi>arative  protection  against  tuberculosis  enjtjyed  by  eanliaes  is 
ascribed  by  some  authors  to  the  venous  hyperemia  of  the  lungs.  The 
lymph  channels  of  the  collapsed  lung  are  compressed,  as  has  lK*en 
shown  by  Shingu/  who  subjected  aninnils  with  induced  pneunn^thorax 
to  the  inhalation  of  soot,  and  at  the  autopsy  found  that  the  collapseil 
lung  remainetl  free  from  soot.  Aniinals  were  compelled  to  inhale 
large  quantities  of  soot*  and  subsequently  pneumothorax  was  induce<l, 


^  B«itr.  s.  Klitiik.  d.  Tuberkuloae,  1908,  11,  t. 
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and  wlieii  they  were  finally  killed  it  was  fomul  that  the  free  lung  was 
darker  than  tht*  rt^llapsed  limg.  This  tenils  ti»  show  that  the  eircula- 
tinn  of  lyinph,  whirh  is  the  main  factor  ia  removinj^  inhaled  i>artieles 
from  the  lung,  is  impeded  or  arrested  lieeani^e  of  stasis  o{  lymph  in 
the  compressed  Inng;.  In  tins  manner  the  ahsorptiou  of  toxins  from 
the  lesions  into  the  general  eireulation  is  impede<l  or  arrested  in 
pneumothorax,  the  elinieal  phenomena  of  phthisis,  sneli  as  fever, 
nightsweats,  weakness,  ett*..  arc  prevented,  and  the  body  is  thus  given 
an  opp<>rtunity  to  recuperate.  Moreover,  the  lymph  stream  being 
unable  to  carry  away  bacilli  from  the  lesion,  the  process  is  Ic^calized 
to  the  alTected  areas.  These  points  have  been  fonud  clinically,  at  the 
autopsy  table,  and  ex])erimentally. 

Technic— The  techTiic  of  the  induction  of  a  pneumothorax  is  simple, 
but  not  devoid  of  danger  and  even  fatal  accident.  The  object  is  to 
inject  gas  into  the  pleural  cavity  and  not  anywhere  else.  Forlanini 
developed  a  technic  which  is  both  painless  and  bloodless.  Murphy, 
without  knowledge  of  Forlanini's  work,  developed  a  practically 
sinular  technic,  Braner  was  not  satisfied  that  the  Forlanini-Murphy 
method  is  safe  and  aclvoeated  the  open  incision  metlnxb 

The  Brauer  Method,-  This  consists  in  incising  the  chest  wall,  dissect- 
ing dcnvn  to  the  pleura  by  cutting  through  the  fascia,  and  scfjarating 
the  intercostal  muscles  with  a  bhmt  instrument  in  the  direction  of 
their  fibers.  When  the  parietal  pleura  is  exposed,  it  is  pnnctured 
with  a  blunt  needle  or  camnila,  and  the  gas  is  allowed  to  How  in  by 
aspiration  of  the  pleural  cavity  or  by  pressure,  when  indicated.  This 
methoii  luis  failed  to  get  many  adherents  for  nuuiy  reasons,  lint 
few  patients  want  to  submit  to  a  cutting  operation.  Then  there  is 
an  obvious  danger  of  sepsis  which  may,  of  course,  be  avoiderl  by  the 
usual  metho<ls.  I  have  ftHuul  nu  reason  for  resorting  to  the  bloody 
operation,  ami  feel  confident  that  if  this  was  the  only  available  method 
of  inducing  an  artificial  pneuuKJthorax  we  should  find  very  few  patients 
willing  to  submit. 

Very  few  now  i>ractit-e  this  open  incision  methoil,  and  most  of  those 
who  do  it  make  use  of  it  only  occasionally  when  the  Forlanini  metlmd 
fails  because  of  pleural  adhesions.  It  is  htnvever,  a  fact  that  when  the 
Forlanini  method  fails,  the  open  incision  almost  invariably  fails  to 
fiml  a  non-adherent  fjlenral  sac. 

The  Forlanim-Murphy  Method.  — It  consists  in  a  simple,  bloodless 
punctun*  of  the  cliest  wall  with  an  especially  constructed  hollow 
needle  whicli  is  connected  rtith  a  gas  reservoir  and  a  water  niantimeter 
through  a  T-shaped  tube.  When  the  lumen  of  the  needle  punetnres 
the  costal  pleura  the  gas  is  allowed  to  How  into  the  pleural  cavity  by 
the  suction  or  negative  pressure  in  that  ca\ity,  as  well  as  by  some 
positive  pressure  which  must,  at  times,  be  used  at  the  gas  reservoir. 

Simple  as  this  operation  appears  to  be,  there  are  certain  difficulties 
to  be  overcome  and  dangers  to  be  avoided.  The  main  difficulty  is  to 
pass  the  needle  as  far  as  the  costal  pleura,  puncture  it,  and  avoid  pene- 
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trating  the  visceral  pleura  and  the  lung,  Thr  ihuigers  Jire  mainly  in 
aHowing  the  f^a^s  to  How  into  [>laces  other  than  the  f>leural  cavity, 
especially  into  a  blood  vessel,  thus  causing  gas  embolism,  which  while 
not  invarial)ly  fatal,  yet  is  sufficiently  menacing  to  be  dreaded  by  all 
who  are  doing  this  sort  of  opjeration. 

No  s|>ectal  preparation  of  the  patient  is  indicated*  Brauer  and 
Spengler^  do  not  7>erforni  it  in  women  during  the  menstnml  period; 
Saugnian  avoids  even  the  premenstrual  |>eritMh 


Fio.  1 20.  —  Robinson's  modification  of  the  Brauer  apparatus  for  induciiiK  pneumotbon 


Apparatus. — 'J'o  avoid  accidental  entry  of  gas  into  b!oodve?vseLs  or 
au}^  other  ti:ssue  but  the  pleural  ca\'ity  various  forms  of  apparatus 
have  been  invented.  As  is  usuah  they  are  all  based  on  one  main 
principle — the  manometer  which  was  introdnrefl  by  Saugnian.  Each 
apparatus  consists  primarily  i>f  two  graduated  bottles  connec-ted 
by  tuliing,  one  containing  the  gas  to  be  injected,  and  the  other  some 
Huid,  so  that  the  fluid  flows  from  its  container  into  the  other  bottle, 
displacing  the  gas  which  is  sucked  or  pressed  into  the  pleural  cavity 
through  a  tube  and  an  especially  constructed  needle*  Th\^  last« 
mentioned  tube  is  T-shaped,  or  provided  with  a  three-way  stopcock,  of 

>  Handb.  d.  Tul^rkulow!.   1910.  3,   192. 


Fio.  121. — Forlaniiii-Saugman-Muralt  apparatus  for  the  induction  of  pneumothorax. 
Thifl  apparatus  consists  in  the  main  of  two  glass  tubes,  twenty-four  and  a  half  inches  hifzh 
and  about  two  inches  in  diameter  and  a  U-shaped  manometer  tube,  the  latter  filled  with 
an  alcoholic  solution  of  methylene  blue  and  mounted  in  the  center  of  the  board  in  front  of 
a  graduated  porcelain  scale.  The  two  large  tubes  are  joined  by  means  of  rubber  tubing 
under  the  base  A.  The  tube  to  the  left  is  graduated  to  1000  cc  and  the  other  is  plain. 
They  are  filled  with  water  up  to  500  cc.  The  graduated  tube  to  the  left  is  filled  from  the 
tank  with  the  gas  to  be  introduced  into  the  pleural  caWty,  and  the  gas  displaces  the  water 
which  rises  correspondingly  in  the  large  plain  tube  to  the  right.  When  filling  the  appa- 
ratus with  gas,  the  rubber  tubing  from  the  tank  is  to  be  connected  with  a  rublwr  gas-bag 
to  the  opening  Wow  the  stopcock  C.  Stopcock  D  should  stand  vertically.  Stopcock 
C  should  be  turned  so  as  to  connect  through  the  filter  and  into  the  graduated  cylinder. 
Stopcock  E  on  the  top  of  the  non-graduated  tube  should  l)e  turned  so  as  to  allow  the 
air  in  this  tube  to  escape  when  the  gas  forces  the  water  into  it.  When  the  graduated 
cylinder  is  full  of  gas.  stopcock  C  should  be  closed.  Funnel  F  connected  with  the  manom- 
eter tube  serves  for  the  filling  of  the  manometer  tube  to  zero  with  an  alcoholic  solution 
of  methylene  blue.  The  graduated  glass  tube  is  connected  with  the  glass  tube  B  which 
is  filled  with  sterilized  gauze  and  serves  as  a  filter.  The  three-way  stopcock  C  connects 
with  the  manometer  as  well  as  the  gas  cylinder,  thus  showing  the  oscillations  when  the 
needle  is  in  the  pleural  cavity.  When  stopcock  D  is  turned  horizontally  it  permit*  the 
maiiometric  reading  showing  the  degree  of  oscillation  while  the  gas  is  still  flowing.  After 
the  needle  has  l)een  properly  inserted  into  the  pleural  cavity  and  stopcock  C  turned  to 
the  graduated  tube,  the  gas  will  l)e  forced  out  by  the  weight  of  water  which  is  contained 
in  the  plain  tube.  When  extra  pressure  is  required,  a  small  rubber  tube  is  connected 
with  the  plain  tube,  so  that  the  remaining  water  ma^'  be  gently  forced  into  the  grad- 
uated tube.  The  manometric  scale  is  divided  into  50  ceTiUme\«re,  *I^  «>q«n^  kdA  *«i 
below  »ero,  indicating  respectively  negative  and  poa\t\ve  pt^wvrc^. 
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which  cme  limb  fHnnmunicates  with  the  gas  btjltlt't  the  second  with  the 
necMlle,  and  the  x\\m\  with  the  iiiaiionieter.  At  any  moment  during 
the  oiieratioii  we  ean  o]ien  or  elose  the  tube  learling  to  the  nianometer 
or  the  gas  reservoir* 

As  has  been  said,  all  the  iostrujnents  for  tlie  iodyetion  of  a  pneumo- 
thorax are  eonstrnete«t  on  this  simple  principle,  but  it  is  amazing  how^ 
Home  have  su<Teeded  in  eomplieating  them  by  adding  various  attach- 
ments which  make  them  uuwiehly,  and  easily  disorderetl  The  iiui- 
versal  experience  that  a  machine  in  onler  to  be  successful  must  be  of 
the  sim]>lest  c<instruction  consistent  w  ith  efficiency,  holds  goml  here.  I 
have  been  n^m^  Forlanini's  apparatus  as  modified  by  Saugman^  and 
von  Mnraltr  (Kig*  l-D  aud  niso  the  Robinson  apparatus  (Fig.  120). 

The  Functiun  of  the  Manometer. — The  entire  safetx'  of  the  o|>eration 
lies  ill  the  manometer  which  has  been  called  by  EiKvard  wm  Atlehing* 
the  heart  of  the  apparatus.  While  the  nee<IIe  passes  through  the  skin, 
sulicutanecais  tissue,  muscles,  and  fascia  bcf(»rc  piercing  the  costal 
j>lcura,  the  manometer  records  atmospheric  pressure,  Init  as  stKm  as 
it  enters  the  pleural  cavity  tlie  air  in  the  connecting  tube  beeimjes 
rarefied,  -because  the  vacuum  in  the  pleural  cavity  aspirates  its  air 
eoTitent,  and  the  tluifi  in  the  closed  limb  of  the  manometer  is  sucked  up 
toward  the  nee^lle,  i.  r,,  from  tht*  open  into  the  closed  limb,  and  a  <lis- 
tinet  diU'en'Uce  in  the  levels  of  thx^  fluid  is  t^vident.  Moreover,  when 
the  limicTi  of  the  needle  is  really  in  the  pleural  cavity,  the  res|>iratt»ry 
movenients  of  the  lung  are  rec*onled  in  the  manometer  which  shows 
distinct  oscillations  f>f  the  levels  of  its  fluid. 

This  explanation  of  tlu*  wtirk  of  the  nuinometer,  which  is  found  in 
most  works  on  tlie  sid>jeet,  is  unsatisfactorx'.  The  fact  is  that  norn)all\ 
thert*  is  no  pleura!  cavity  at  all  because  the  parietal  and  visi'eral  pleura 
lie  tightly,  one  «in  another;  nor  ean  we  sj)eak  of  negative  pressupi^ 
between  the  two  pleural  shc^cts  because  the  w<>nl  ** pressure'*  is  here  Used 
in  tlie  seust^  of  gas  pn'ssure  which  can  In*  measured  with  a  manoraeter; 
but  suf*h  a  negative  pressure  <loes  not  exist  between  the  twci  pleural 
sluTts.  The  nxanometri<'  n-adings,  wlu^u  the  lumen  of  the  nei»cJle  is  in 
the  l>leura,  are  better  explaiueii  by  Hraiier,  I'ier>',*  arid  Morit*/,*  urui 
especially  elal>orate<)  by  Kist  and  Strohl,^  in  the  following  fashion: 
The  lung  must  l>e  considered  as  an  organ  fixi**!  at  its  root,  an4l  kept  in 
a  state  of  equilibrium  by  the  presi>ure  of  the  atmosi)heric  air  within  the 
air  passages,  and  b\"  the  elastic  tension  of  its  tissues.  There  is  a  c«»n- 
stant  tension  of  the  lung  from  the  roots  to  the  jH^riphery  at  the  thoracic 
walls.  The  force  of  tliis  traction  is  equal  to  the  absolute  elastic  tension 
in  the  given  direction,  mitms  the  atmospherie  pressiUf  which  prevailsl 
within  the  air  passages  and  so  prevents  its  collapse,  or  retraction,  from 

•  Beitr.  t.  Klinik  d.  Tuberkuloic,  1»14,  31,  571. 
i  l\M.,  1010.  18,  .-^59. 

•  Jour.  Am.  Mod.  Awn,  1914,  41,  1914. 

•  Lft  pratique  du  pneumothorax  iiTti6del  en  pbthisiotb^rapie*  Pans,  1012. 
»  Milnrhin.  med.  Wchn»ehr.,  1914.  61»  1321. 

•  AnnnlcB  dt!  XfMeciiie,  1920,  8,  233. 
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the  periphery  to  the  hiliis.  The  intrapleural  pressure,  therefore,  never 
(lilTers  Ttirich  fnnii  tlie  atrii()s])herif  pressure,  as  has  l>eeu  shfuvii  liy 
\V.  Parry  Morpm/  and  hi  eonse{|nent  e  any  gas  tlrawn  into  tfie  cavity 
witi  not  he  appreeiably  rarefie^tl.  The  volume  of  ^as  whif^h  will  have 
pa.sse*!  from  the  eoinieeting  lube  into  the  pleural  cavity  will  i)e  prac- 
ticall>'  equal  t*>  tlie  amount  of  ttuid  which  will  have  passetl  fn>in  the 
open  to  the  closed  liml>  of  the  man*mieter.  This  vohune  wtndd,  when 
the  negative  prc^ssure  stands  at  15  cm.  of  fluid  hi  a  manometer  tube  of 
0.3  cm,  bore,  measure  less  than  1  ce. 

This  is  enough  to  separate  the  sheets  of  the  ]>leura,  if  then'  are  no 
adhesions.  But,  owing  to  the  elastic  tension  of  the  Imig  and  the 
atmospheric  pressure  within  the  air  passages,  there  is  actually  shovvn  a 
negative  pressure  in  the  manometer.  A  little  reflection  will  e\]>lain  wliy 
this  negative  pressure  will  be  stnmger  during  insj>iration  because  of 
the  greater  distance  at  that  period  between  the  r(»ot  and  the  periphery, 


Fio.  122.  —  Braui^r-Floyd-Rcihifii^oii  iicedk^ 


and  less  during  ex]>iration.  With  the  increase  in  the  tiuantity  of 
gas  hit HM lilted  into  the  pleural  cavity  the  tension  (»f  the  Inng  will 
obviously  decrease  and  with  it  the  negative  pressure,  until  finally  a 
point  is  reached  when  tlie  pressure  in  the  gas-con ta in hig  pleural  cavity 
is  0  and  later  even  becomes  positive. 

Beanng  in  mind  these  simple  princijjles  of  the  manometer,  we  are  in 
a  position  to  guard  against  the  most  important  of  the  accidents  which 
are  liable  to  happen  during  the  operation.  In  patients  with  pleural 
ca\'itics  free  from  adhesions^  oniiruiry  and  careful  attention  tc»  the 
mantanctcr  will  suffice  to  guard  aguhist  mishaps.  The  manometer 
shows  conclusively  whether  the  himen  of  the  needle  is  in  the  jjlenral 
cavity  or  ucjt.  It  also  gives  relial)lc  information  as  to  the  state  of  the 
pleural  cavity  with  ])articular  reference  to  adhesions,  showing  whetlier 
t!iey  are  <le!ise  au<l  extensive,  or  of  slight  extent  and  may  be  separated 
and  bn^ken  up  by  an  unrease  hi  the  intrapleural  pressure  with  the  gas, 

1  LaiMot,  UU4,2,  90, 


8()2     OPERATIVE  TREATMENT— ARTIFICIAL  PNEUMOTHORAX 


During  the  course  of  the  treatment  we  are  able  to  ascertain,  with  the 
aid  of  the  manometer,  whether  the  nitrogen  has  been  absorbed  and  a 
refill  is  necessary;  whether  the  lung  has  been  completely  immobilized 
or  has  remained  expansile.  When  it  is  found  that  the  intrapleural 
pressure  increases,  and  this  cannot  be  attributed  to  excessive  gas 
insufflations,  it  indicates  pleural  effusion.  The  difficulties  in  cases 
with  pleural  adhesions  will  be  discussed  later  on. 

The  Needle.— Various,  some  rather  complicated,  needles  have  been 
devised  for  this  operation.  The  fact  is  that  any  trocar  and  cannula 
may  serve  the  purpose;  in  fact,  an  ordinary  hypo- 
dermic needle  has  been  used  successfully.  For 
the  first  operation  it  is,  however,  best  to  use  one 
with  an  obturator,  which  prevents  the  admission  of 
air,  an  arm  right  below  the  obturator,  to  which 
the  tube  leading  to  the  gas  bottle  and  manometer 
is  attached.     As  is  stated  elsewhere,  the  needle 

L  supplied  is  usually  too  long;  one  a  little  more 
than  one  inch  in  length  is  best.  For  the  first 
operation  the  gauge  may  be  over  1  mm.,  but  for 
subsequent  refills,  especially  in  patients  showing 
high  suction  of  the  pleura,  the  gauge  should  be 
from  0.4  to  0.8  mm.  at  most.  Subcutaneous 
emphysema  is  often  the  result  of  thick  needles. 
The  Gas  Used  for  Inflation. — Because  it  was 
sup]x)sed  that  when  ox>^gen  is  injected  into  the 
pleural  cavity  it  is  quickly  absorbed,  and  that 
nitrogen  will  remain  within  that  cavity  for  a 
longer  time,  this  element  was  selected  and  most 
operators  use  it.  But  further  experience  has 
shown  that  atmos])heric  air  is  just  as  good.  Webb, 
Gilbert,  James  and  Ilaven,^  Tobiesen'  and  espe- 
cially Tachau  and  Thilenius' and  RistandStrohl,^ 
have  shown  cHnically  and  experimentally  that 
nitrogen  has  little  if  any  advantage  over  atmos- 
pheric air,  because  in  either  case  diffusion  of  gases 
occurs  so  rapidly  that  within  a  few  hours  the 
proportioif  of  the  two  gases,  nitrogen  and  oxygen, 
For  this  reason  there  is  no  necessity  for  using 
nitrogen.  Air  does  just  as  well.  Nitn)gen  is  rather  expensive  when 
bought  in  tanks  from  n^anufacturers,  and  while  most  of  the  apparatus 
for  the  imHhu'tion  of  jnieiunothorax  is  ]X)rtable,  the  large  iron  tank  of 
nitrogen  is  not  easily  transported,  and  atmos])heric  air  is  to  be  given 
preference  in  ])rivatc  ])ractice. 


J>  •h 


Fio.  1 23.  —  SauRinan 
L  ^  inerdle. 

is  about   the   same. 
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The  Selection  of  the  Point  for  Injection.— The  first  inflation  must  be 
carefully  done,  and  it  is  important  to  select  a  point  to  introduce  the 
needle  where  no  adhesions  are  likely  to  be  encountered.  Bearing  in 
mind  the  anatomy  of  the  chest  and  its  viscera,  it  is  evident  that  the  ideal 
point  is  between  the  anterior  and  posterior  axillarj'  lines,  in  the  fourth 
to  the  sixth  intercostal  spaces.  Here  pleural  adhesions  are  com- 
paratively uncommon,  and  in  left-sided  lesions  the  needle  is  not  likely 
to  plunge  into  the  heart,  a  complication  which  has  occurred  twice  in 
the  hands  of  a  very  skilful  operator.  It  must  be  mentioned  that  this 
accident  proved  harmless  ultimately,  though  the  immediate  effects 
were  threatening.  When  the  patient  lies  on  the  opposite  side  and 
draws  his  arm  above  the  shoulder,  the  intercostal  spaces  are  widened, 
and  the  tissues  hardened  so  that  the  needle  passes  easily  through, 
obviating  the  use  of  force.  But  because  at  the  mentioned  region  the 
interlobar  fissure  reaches  the  periphery,  there  are  apt  to  be  adhesions 
at  the  fourth  or  fifth  intercostal  spaces,  and  for  this  reason  it  is  best  to 
tr>^  first  the  seventh  or  eighth  interspace,  where  the  chances  of  entering 
the  pleural  cavity  are  better.  When  the  lesion  is  mainly  in  the  lower 
lobe,  or  there  are  unmistakable  signs  of  pleural  adhesions  over  the 
lower  lobes,  the  puncture  should  be  made  in  one  of  the  upper,  the  third 
or  fourth  interspaces.  Of  course,  when  we  are  free  to  choose,  areas 
covered  with  thick  muscles,  or  the  thick  mammar>'  gland  in  women,  are 
to  be  avoided.  But  we  are  not  always  free  to  choose,  and  any  point 
must  serve  our  purpose  when  the  elective  places  are  not  available 
because  of  adhesions.  It  must  also  be  emphasized  that  it  is  very  diflfi- 
cult,  often  impossible,  to  avoid  pleural  adhesions  with  all  the  means 
of  diagnosis  at  present  at  our  command. 

We  are  generally  guided  by  the  following  prhiciples:  The  chest 
is  punctureil  as  far  as  possible  away  from  the  main  j)ulmonary  lesion 
because  pleural  adhesions  are  most  likely  to  be  encountered  over 
the  disease<l  lung  and,  what  is  more  important,  while  puncturing 
the  lung  is  ordinarily  harmless,  in  such  places  the  nee<lle  may,  how- 
ever, penetrate  a  cavity  and  produce  a  pyothorax.  But  adhesicms 
are  found  ever  where,  and  often  where  we  least  expect  them.  Physical 
diagnosis  is  apt  to  prove  misleading,  and  the  fluoroscope  and  roentgen- 
ography just  as  often  may  fail  to  reveal  them.  I  have  met  with  cases 
in  which  the  roentgenogram  showed  all  the  conventicmal  signs  of  pleural 
adhesions  but  puncture  revealed  a  free  pleura,  and  complete  collapse 
was  easily  obtanieil  with  three  or  four  niflations.  More  often  yet  the 
roentgenogram  shows  a  clear  picture  and  it  is  concluded  that  the  pleura 
is  free,  but  ])uncture  shows  conclusively  that  there  are  adhesions.  One 
sign  of  fretnlom  from  adhesions  should  be  emphasizwl :  I  have  invari- 
ably been  able  to  introduce  gas  into  a  pleura  over  which  friction  sounds 
were  audible  during  auscultation.  ()n  the  other  hand,  feeble  breath 
sounds,  or  complete  absence  of  breath  sounds,  is  in  most  cases  an 
indication  of  adhesions. 

Pleural  adhesions  are  almost  always  present  in  cases  with  a  history 
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tif  jili'iirisy  witli  etl'ijsuni  in  tlit'  recent  or  distant  past.  Indeed,  if  during 
the  treatment  an  etrnsitm  occurs,  itsabsorptitm  is  in  most  eases  f(j!lr*wed 
by  ailhesions,  irrespective  of  the  measures  we  may  take  to  prevent  their 
oerurrence,  aiul  we  eannr>t  again  indnee  a  pneiimfithtirax  wlien  indira- 
tifJiis  arise.  ( )ii  the  other  hand  a  history  of  dry  pleurisy  is  no  inclieation 
of  phmral  adhesions.     Many  cases  rejnain  with  free  pleural  cavities, 

Forlanini  is  jntided  by  tidal  pereussi*>n  of  the  margin  of  the  lunp, 
espeeially  at  the  base.  When  he  finds  that  the  base  line  in  the  axilla 
shifts  between  Itl  and  12  etn.  during  extreme  inspiratiim,  as  compared 
with  extreme  expiration,  }ie  is  eonviiieed  that  the  pleura  is  free*  (irKKl 
mcjbility  of  the  lung  margins  is  the  most  important  sign  of  freedom 
from  pleural  adhesions,  according  to  Fe)rlanini,  but  he  ailrls  that 
immobility  is  not  a  stire  sign  of  such  adhesions  and  of  obliteration  of 
the  pleural  cavity.  There  are  eases  of  extensi\e  hepatizati(»n  of  t!ie 
lung  in  which  the  mobility  of  the  lung  margin  is  defective  or  absent, 
yet  the  pleural  cavity  is  free. 

It  aj>pears  tliat  thr  via^ff  relifihfe  wrafi.s  of  fi.Hrert(tinin(f  whrthrr  rtr 
}t(d  (he  lilcura  ijt  free  U  the  uttrmpt  Uy  enter  if  with  the  needle  eonnecied 
with  n  manoiHiier,  In  ease  the  first  puncture  does  not  yield  negative 
pressure  in  the  nuinometer — a  very  frequent  occurrence,  so  that  when 
one  enters  successfully  with  the  first  puncture  he  considers  himself 
lucky — an()thcr  Jit tempt  is  made  at  a  different  point.  I  have  made 
in  one  (*ase  four  inmtiures  I>ef4*re  sueceeding  in  entering  the  pleural 
cavity  and  in  an(>ther  twelve  before  giving  up  the  case  as  not  suital>le 
fur  the  treatment.  Korlanini  made  fiftet^n  f>unctures  in  one  case  liefore 
he  finally  siicceedetl.  It  sliuuld  be  (uentiuned  that  at  tintes  failure  to 
find  negative  pressure  is  no  positive  indication  of  f*tanfjlete  obliteration 
of  the  pleural  cavity  by  adhesions.  In  one  case  in  which  I  couhl  not 
enter  after  trying  twice,  a  spontanetms  pneumothcjrax  ix*eurred  later. 
(fiescmann^  reports  'A  cases,  and  Sedhneyr^  1  case  of  spontaneous 
|>neumoth*>rax  after  failure  to  prmluce  one  artificially. 

The  skin  at  the  site  selected  for  puncture  is  jiainted  with  tiirc-ture 
of  iodine  and  the  excess  is  washed  away  witli  alcohol.  It  is  then  frozen 
with  ethyl  chloride  and  an  injection  of  one-third  of  a  grain  of  nov(K*Hin 
or  cocain  in  1  to  2iMin  adrenalin  solution  is  made.  At  first  the  skin  is 
infiltrated,  then  a  few  drops  are  injected  into  the  intercostal  musc-lcs, 
and  finally  intt*  the  pleura.  The  latter  must  not  be  neglecte<l;  it 
afipears  to  be  the  only  known  way  of  preventing  pleural  shock,  uf 
which  we  shall  speak  later  on. 

Thoracocentesis.  Hie  ]>atient  is  always  in  the  recumlM-nt  [M>sitiori 
during  the  operation,  cither  i»n  an  operating  table  or.  prefcral>ly,  in 
Ids  lied.  Witli  a  view  of  widening  the  intercostal  spaces,  the  hand  nf 
the  siile  to  be  ojx*rated  upi>n  is  placed  over  the  head.  The  selectc*d 
intercostal  spaf*e  is  earefully  palpated  with  the  index  and  mi<ldle  fingers 
of  the  left  hand  to  make  sure  of  avoiding  a  rib  when  thrusting  the 

i  Ik-itr.  «.  Kliii.  d.  Tulierk..  1918,  33,  215. 
«  Maaehen.  mecL  Wchiwclir.,  IU21.  66,  U4U. 
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needle  into  the  chest  wall.  If  a  blunt  needle  is  iised»  the  skin  is  first 
punetured  with  a  tenotome*  The  needle  is  inserted  and  pnshetl  slowly 
forvvar^i  pnssiii^  through  the  snheutiineons  tissue,  fiisein,  and  mnseles. 
^ While  the  latter  are  passeii  the  needte  ^^(jes  smoothly,  Init  when  the 
endothoraeie  faseia  is  reached  a  certain  amount  of  resistance  is  en- 
countered, which  is  characteristic  to  the  ex|>erieneed  hand.  OfteJi 
a  snapping  sound  is  audihte.  A  similar  l)ut  stronger  resistance  is  felt 
when  the  pleura  is  passed  and  it  is  c»ften  ilifficult  to  decide  with  confi- 
dence as  to  whether  it  was  the  faseia  or  pleura  which  was  punctured. 
*' Never  move  the  needle  sidewise,  for  if  it  should  he  in  the  lung  the 
latter  may  he  easily  torn  by  it."  (Balboni.)  The  manometer  is  the 
only  means  at  our  command  to  make  sure  of  where  the  lumen  of 
the  needle  is. 

How  far  the  needle  is  to  be  pushed  depends  on  the  thickness  of  the 
chest  wall  of  the  given  patient.  All  efforts  are  to  be  made  to  avoid 
penetrating  the  lung.  While  in  the  vast  majority  of  eases  this  is 
entirely  harmless,  in  rare  instances  it  may  prove  a  serious,  and  even 
a  fatal  accident.  We  may  induce  a  spontaneous  pneumothorax,  an 
accident  which  ott'urs  more  often  than  is  generally  apj>reciated. 

The  usual  length  of  the  needle,  Floyd's  modiiicatif)n  of  Brauer's, 
is  5  to  (i  em.  This  is  excessive  and  Saugman's  needle,  which  is  only 
3  cm.  long,  is  at  present  ust*d  by  me  exclusively,  Saugman  noted  in 
\\\\\  cases  in  which  he  succeeded  in  inducing  pneuTnoth<irax  the  depth 
to  which  it  was  necessary  to  penetrate  the  chest  wall  as  far  as  the 
pleura;  and  in  ntme  of  them  was  it  deeper  than  3  cm.;  in  the  vast 
majority  it  was  only  between  1.5  and  2.5  em.;  in  some  less  than  1.5 
and  in  one  even  less  than  1  cm. 

Technic  of  Insufflation. — As  s(M>n  as  the  hmien  of  the  needle  penetrates 
the  costal  pleura,  and  there  are  no  adhesions  at  the  point  of  penetration, 
the  fluid  in  the  closed  limb  is  seen  to  be  sucked  up;  it  rises  more  or 
less  high.  In  some  eases  the  suction  is  so  pronoimced  that  the  Huid 
shotits  up  to  the  upper  end  i>f  the  tube  and  care  must  be  taken  that 
it  is  not  aspirated  into  the  pleura.  Usually  it  is  elevatcil  fietween 
1  and  li  em.  and  oscillates.  The  patient  is  told  to  take  a  deep  breath, 
and  it  will  be  observed  that  during  inspiration  the  negative  pressure 
is  more  pronounced  than  during  expiration.  This  os(  illation  is  the 
only  reiial>le  indication  that  the  lumen  of  the  needle  is  in  the  pleural 
cavity,  but  at  times  there  are  observed  slight  oscillations  when  the 
needle  reaches  the  costal  pleura  before  puncturing  it,  owing  to  the 
repiratt>ry  movements  of  the  lung.  But  these  oscillations  rarely 
exceed  1  em.  and  nnist  not  mislead  us.  Onhf  when  the  uvijative 
preHHure  exvrcdit  S  cm,  muif  we  venture  to  let  in  the  <7fi.y^  (iml  begin rierif 
.fhauld  Hfd  (lit  it  with  M^.^r  than  5  or  6  em,  negatiw  prejtfture, 

Manometric  Hmts.  — The  manometer  is  to  be  %vatched,  especially 
during  the  first  operation.    The  following  are  usc^ful  guitjes. 

Uhen  the  Lnnten  of  the  Needle  /,v  in  the  Thorncit  If  «//.  — So  long  as 
it  is  outside  the  endothoraeie  faseiaj  the  manometer  rests  at  zero. 
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When  it  reaches  the  endothoracic  fascia,  feeble  oscillations,  due  to 
respiratory  movements  of  the  pleura,  may  be  seen,  but  they  are  of 
slight  amplitude,  between  0  and  3  on  each  side  of  the  manometer. 
They  should  not  mislead  us  into  the  belief  that  the  lumen  is  in  the 
pleural  cavity.  The  fact  that  there  is  no  negative  pressure  ])roves 
this.  In  very  rare  instances,  while  the  needle  is  yet  in  the  chest  wall, 
a  sudden  or  slowly  rising  positive  pressure  is  noted  in  the  manometer. 
It  is  an  indication  that  the  lumen  of  the  needle  has  entered  a  large 
bloodvessel,  usually  the  intercostal  artery.  The  needle  should  then  be 
quickly  withdrawn  and  the  punctured  point  compressed  with  the  finger. 
No  harm  results  from  it. 

A  slight  negative  pressure  during  inspiration,  becoming  less  on  expira- 
tion, may  be  produced  when  the  point  of  the  needle  is  really  not  in 
the  pleural  cavity  at  all,  but  pushing  the  parietal  pleura  before  it. 
The  indications  are  clear — the  needle  is  to  be  pushed  ahead  guardedly 
until  it  punctures  the  parietal  pleura.  Allowmg  gas  to  enter  at  this 
point  may  produce  subfascial  emphysema  (see  p.  820), 

After  the  Needle  Has  Passed  the  Parietal  Pleura. — ^When  there  are 
no  adhesions  there  is  at  once  seen  negative  pressure,  5  to  10  cm.,  and 
distinct  respiratory  oscillations,  higher  on  the  side  of  the  manometer 
which  is  connected  with  the  needle  than  on  the  side  communicating 
with  the  outer  air.  If  the  patient  holds  his  breath  during  inspiration 
or  expiration,  or  the  injection  is  stopped,  the  pressure  remains  negative 
or  positive,  respectively. 

But  at  times  we  meet  with  this  anomalous  condition:  On  passing 
the  parietal  pleura  the  fluid  in  the  manometer  rises  high,  showing  nega- 
tive pressure  of  10  cm.  or  more,  but  then  it  remains  stationary.  We 
know  then  that  the  lumen  is  in  the  pleural  cavity,  and  that  there  are 
no  adhesions,  but  we  hesitate  to  proceed  with  the  injection  because 
there  are  no  oscillations.  It  is  clear  that  the  lumen  of  the  needle  was 
for  a  moment  between  the  pleural  surfaces,  but  it  has  either  pushed 
the  visceral  pleura  ahead  of  it,  or  entered  the  lung,  or  it  has  become 
clogged.  In  the  former  case  slight  withdrawal  of  the  needle  w^ill 
reestablish  oscillations;  in  the  latter  case  we  put  the  obturator  into 
the  lumen  of  the  needle  and  clear  it. 

In  case  there  are  dense  adhesions  and  the  needle  does  not  enter  the 
pleural  cavity,  the  manometer  stays  at  zero  and  does  not  oscillate;  or 
when  slight  oscillations  are  noted  they  are  but  1  or  2  cm.  and  equal 
on  both  sides,  or  slightly  positive. 

When  there  are  slight  and  yielding  adhesions,  there  is  feeble  negative 
pressure,  about  2  or  3  cm.,  and  slight  oscillations.  Occasionally  the 
adhesions  yield  and  the  negative  pressure,  as  well  as  the  oscillations, 
suddenly  iiicrease.  But  usually  the  pressure  becomes  positive  soon 
after  the  introduction  of  some  gas,  indicating  that  a  gas  pocket  has  been 
created.  During  reinflations,  sudden  drops  in  the  pressure,  due  to 
breaking  up  of  adhesions,  are  more  common  than  during  primary 
inflations. 
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When  the  Lumen  of  the  Needle  is  in  the  Lung.— The  manometric 
indications  will  differ  according  to  the  structures  the  needle  has  pene- 
trated. If  it  is  in  consolidated  lung  tissue  there  will  he  no  change  in 
the  level  of  the  fluid  in  the  manometer;  it  rests  at  zero.  If  the  lumen 
is  in  a  bronchus  or  hnmchiole,  there  is  usually  no  negative  pressure, 
but  there  may  be  slight  oscillations  of  equal  excursions.  The  amplitude 
of  the  oscillations  will  depend  upon  the  character  of  the  respiration, 
whether  tranquil  or  labored.  When  the  patient  speaks,  the  respu-atory 
effort  with  a  closed  glottis  produces,  while  it  continues,  a  greatly 
increased  pressure,  greater  still  on  coughing.  When  the  patient  holds 
his  breath,  in  inspiration  or  expiration,  the  manometric  readings  are 
again  zero.  In  many  cases  allowing  gas  to  enter  the  lung  is  harmless; 
it  passes  out  through  a  bronchus.  But  in  rare  instances,  when  the 
lumen  of  the  needle  is  in  the  parenchyma,  gas  may  enter  the  interstitial 
tissues  and  produce  interstitial  emphysema  (see  p.  820). 

If  after  inserting  the  needle  during  the  first  attempt  at  inflation 
positive  pressure  is  noted  during  expiration,  it  is  proof  that  the  lumen 
is  in  the  lung  or  in  a  bloodvessel.  Occasionally  it  is  found  that  the  gas 
flows  in  freely,  but  the  pressure  in  the  manometer  does  not  ascend. 
This  is  an  indication  that  gas  is  escaping  as  it  enters,  which  could  only 
occur  when  the  needle  is  in  a  bronchus  and  never  when  it  is  in  the 
pleura.  "  If  the  key  connecting  with  the  nitrogen  is  quickly  opened 
and  immediately  closed,  allowing  only  a  very  minute  quantity  of 
nitrogen  to  flow  in,  the  manometer  then  becomes  positive,  it  is  because 
the  needle  is  in  the  lung."    (Balboni.) 

//  the  lumen  of  the  needle  w  in  a  bloodvessel  there  are  no  oscillations, 
but  slight  positive  pressure  may  be  observed;  if  some  blood  enters 
the  needle,  which  is  the  rule,  the  pressure  will  be  rising.  When  with- 
drawing the  needle  it  will  be  found  that  it  contains  blood,  and  the 
patient  may  have  hemoptysis. 

Injection  of  the  Gas.— \Vith  the  assurance  that  the  needle  is  in 
the  pleural  cavity,  the  tube  leading  to  the  gas  reservoir  is  opened 
and  nitrogen  allowed  to  flow  in  by  aspiration,  or  pressure  when  neces- 
sary. After  100  cc  of  gas  have  entered,  the  manometer  is  again 
consulted,  and  if  still  showing  negative  pressure,  another  100  cc 
are  allowed  to  flow  in.  It  has  been  my  habit  never  to  exceed  3(X)  cc 
during  the  first  operation,  although  many  do  not  hesitate  to  introduce 
two  and  even  three  times  as  much,  and  some  even  attempt  to  secure 
complete  collapse  of  the  lung  during  the  first  operation.  Murphy 
advised  the  introduction  of  2(X)  cubic  inches  (3000  cc)  at  the  first 
operation,  while  Forlanini  after  mature  experience  advised  only 
200  to  300  cc.  Clinical  experience  seems  to  favor  smaller  quantities 
as  safer,  and  many  unpleasant,  often  dangerous,  symptoms  are  thus 
avoided.  To  change  quickly  the  relations  of  the  thoracic  viscera 
is  dangerous.  Moreover,  when  adhesions  are  present,  they  may  be 
forcibly  torn  apart  and  cause  trouble.  When  extensive  and  dense 
adhesions  are  present,  it  is  often  impossible  to  introduce  more  than 
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KK)  to  200  re  \A  ^as,  and  the  chant-es  of  fiiyilly  sLM-uriri^  a  cumplete 
cnllupse  nf  tlie  lunj^^  arc  rather  slim. 

On  the  ecinipletion  of  the  operatii^ii  the  iieetlle  h  (niiekly  vvitlitlrawn 
and  the  index  finj^T  of  the  left  hand  plaeed  over  the  point  of  the 
pnnetnre  and  some  |>ressure  applied  with  a  view  <if  j^reventiiig  snljcuta- 
ueims  em|jh\'senia.  Finally  tlie  small  wiamd  is  sorded  with  some  e**tton 
and  eolhrdion  and  the  patient  is  warned  against  eon^hini^.  whieh  he  is 
tu  avoitl  as  far  as  is  within  his  control.  I  find  a  ih>st*  of  morpliine  or 
erulein  i^s  useful  for  this  purpose.  It  has  been  my  rule  to  send  the 
]iatieiit  to  bed  for  twenty-four  hours  after  the  first  operation,  irrespee- 
ti^'e  of  his  general  eonditiiHi. 

Method  in  Urgent  Cases,  -In  urgent  cases,  as  in  copious  and  uncon- 
trollable puhmmary  lieniiirrha^es,  and  when  no  apparatus  and  tank  of 
nitro|?en  are  at  hand,  we  may  resort  to  Murphy's  method,  which  he 
describes  as  exceedingly  simple:  *'Take  an  ortiioary  hypodermic 
net*dle,  rub  the  sharp  point  dull  on  a  l)rick,  cover  the  butt  end  uf  rlie 
needle  with  cotton,  whieh  will  serve  as  a  filter  of  the  air  that  is  to  enter, 
tlien  insert  the  needle  into  the  pleura  at  the  point  (*f  election  ft>r  the 
production  of  a  pneuniotht>rax.  The  skin  should  have  l>een  painted 
with  iodine  and  punctured  with  a  tenotome.  The  idea  is  to  let  the  air 
eiiter  the  pleural  cavity  through  a  needle,  the  e«jtton  Hltering  it  as  it 
enters,  thus  producing  a  pneumothorax,  Tfie  finger  ])laeed  over  the 
butt  end  of  the  needle  serves  as  a  valve.  As  the  patient  inspires  the 
finger  is  lifted  off'  the  nt^dle  to  allow  the  air  to  enter,  and  m\  expiration 
tlie  opening  is  closed  with  the  finger.  lii  that  maimer  yon  can  pump 
the  pleural  cavity  full  of  air  to  any  desired  tiegree  of  compression.  If 
the  patient  becomes  too  cyanotic,  or  if  the  breathing  js  embarrassefl, 
lift  the  finger  from  the  needle  and  allow  a  little  air  to  esca|>e.  The 
])rocedure  is  now  reversed-  <  lose  the  end  with  the  finger  on  inspira- 
tion aral  remove  the  finger  on  expiration,  so  that  air  will  be  pumpetl 
out  instead  of  in," 

Technic  of  EefiUmg.  The  intrfwluction  of  a  few  hundred  cubic  eenti- 
nieters  i>f  nitntgcn  does  not  collapse  or  immobilize  the  lung.  This 
must  be  accomplished  gradually  by  further  infiatiinis.  In  eases  with 
free*  jilenra^  this  is  a  simple  matter  considering  that  a  i^oeket  with  gas 
1 1  as  been  a  I  r eat  1  y  e rea ted  and  the  need  le  en  n  \\v  easily  i  n  t  n  m  I  uc t'(  1  into 
it.  For  this  reason  it  is  best  to  d«»  the  secoial  inHation  in  the  neigh- 
borhtMnl  where  the  first  puncture  was  successfully  inaile,  so  that  it 
enters  the  ga.s  piieket,  and  oidy  exceptlomdly  is  another  place  chosen. 
In  the  latter  case  we  are  guided  by  the  same  principles  as  during  the 
primary  puncture. 
(_)iie  thing  is  to  be  remembered:  The  manometer  is  always  to  be 
[insulted  before  the  gas  reservoir  is  oi)ened  and,  in  case  no  respiratory 
seillations  are  seen,  the  stylet  is  U\  lie  inserted  intn  the  needle  on  the 
assumption  that  the  lumen  may  be  clogged,  whi<'h  is  often  the  ease. 
If  no  oscillations  are  even  then  observed,  the  needle  is  to  Ih'  withdnuvn 
and  reinserted  in  another  place.  Accidents  have  happened  during 
later  irdiations  just  a^*  during  primary  oi>erations. 
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The  quantity  of  nitrogen  introduced  during  refills  depends  on  the 
case.  My  way  has  been  to  introduce  between  3(K)  and  600  en  at  the 
second  and  800  to  12(X)  at  the  third  operation,  provided  the  patient 
bears  it  well.  But  when  I  find  embarrassment  of  the  circulation, 
dyspnea,  or  pain  in  the  chest,  I  proceed  slower  and  am  satisfied  with 
300  cc  given  every  other  day  until  complete  collapse  is  attahied  in  two 
or  three  weeks.  We  are  also  to  be  guided  by  the  final  pressure  after 
each  inflation.  In  many  cases  we  get  positive  pressure  after  several 
hundred  cubic  centimeters  of  nitrogen  have  been  introduced,  although 
there  is  no  complete  collapse  of  the  lung.  We  often  meet  with  cases 
in  which  the  gas  opens  but  a  small  pocket  in  the  pleura  and  when  tlys 
is  filled  the  negative  pressure  decreases  or  vanishes.  When  oscillations 
are  good  the  pressure  may  be  increased  guardedly,  consulting  the 
manometer  after  each  50  or  100  cc  have  entered.  Saugman,  whose 
experience  is  unexcelled,  found  that  if  the  gas  does  not  pass  with  10 
to  15  cm.  water  pressure  the  case  may  be  given  up,  because  higher 
pressure  wuU  meet  with  failure. 

At  times  it  is  noted  that  during  a  refill  the  pressure  suddenly  sinks. 
This  is  an  indication  that  some  adhesions  have  yielded  or,  which  is 
fortunately  exceedingly  rare,  that  the  lung  has  ruptured  and  the  gas 
escapes  from  the  pleura  into  a  bronchus.  This  may  occur  when  the 
nitrogen  is  introduced  under  high  pressure  and  the  patient  coughs 
vigorously. 

My  experience  coincides  with  that  of  Saugman  to  the  effect  that  it 
is  best  that,  during  the  first  few  fillings,  the  final  pressure  should  not 
exceed  0.5  to  2  or  4  cm.  of  positive  manometric  pressure.  The  condi- 
tion of  the  patient,  as  well  as  his  reaction  during  the  succeeding  few 
days  should,  however,  be  our  guide.  We  must  alw^ays  watch  whether 
our  aim  is  not  attained  with  a  low  pressure,  and  in  many  cases  0.5 
to  1  cm.  above  zero  is  sufficient.  Forcible  inflations  involve  rapid 
dislocation  of  the  mediastinum  and  injury  to  the  other  lung.  We  must 
bear  in  mind  that  it  is  not  always  imperative  to  compress  the  lung. 
In  most  cases  affording  rest  to  that  organ  by  immobilization  is  sufficient 
to  give  relief,  and  this  can  be  attained  without  high  intrapleural  pres- 
sure. But  in  case  the  patient  is  not  improving,  his  cough,  temperature, 
expectoration,  etc.,  are  not  influenced  favorably,  the  pressure  is  care- 
fully and  guardedly  increased.  A  final  pressure  of  10  to  15  cm.  of 
water  is  too  high,  though  many  authors  state  that  they  have  resorted 
to  it  in  some  cases.  Of  course,  as  a  rule,  the  gas  is  quickly  absorbed 
and  within  a  few  days  the  pressure  drops  so  that  the  embarrassment 
of  the  respiration  and  circulation  is  ameliorated.  The  great  problem 
is  presented  in  cases  in  which  an  incomplete  pneumothorax  has  been 
created  and  the  stiff,  unyielding  walls  of  cavities,  or  dense  pleural 
adhesions,  prevent  the  compression  of  the  part  of  the  lung  which  we 
aim  to  collapse.  Saugman  and  Forlanini  have  not  hesitated  to  increase 
the  pressure  in  these  cases  to  30  and  even  40  cm.,  and  they  were 
occasionally  rewarded  by  finally  attaining  a  complete  pneumothorax. 
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Frequency  of  Refilling.— After  complete  collapse  of  the  lung  has 
taken  place  the  frequency  of  the  refillings  is  diminished.  In  some 
patients  the  gas  is  absorbed  slower  than  in  others  and  we  are  unable 
to  say  in  advance  who  is  likely  to  need  frequent  refills  and  who  is  likely 
to  need  infrequent  refills.  It  seems  that  those  walking  around  absorb 
the  gas  sooner  than  those  who  remain  in  bed.  A  healthy  pleura 
absorbs  more  air  than  one  that  is  inflamed.  Primarily  the  guides 
for  the  necessity  for  refills  are  the  general  condition  of  the  patient 
and  secondarily  the  findings  on  physical  examination.  An  elevation 
of  temperature,  if  not  due  to  an  impending  or  actual  pleural  effusion, 
is  gften  removed  by  a  refill.  The  same  is  true  of  cough  and  expectora- 
tion. In  those  who  have  the  lung  completely  collapsed,  there  is  com- 
plete absence  of  breath  sounds  and  adventitious  sounds;  a  return  of 
these  is  an  indication  that  refilling  is  necessary.  The  fluoroscope  b, 
however,  the  best  guide.  But  I  want  to  repeat  that  dyspnea  and 
tachycardia,  which  are  often  caused  by  excessive  pressure  in  the  pleural 
cavity,  are  to  be  guarded  against.  Likewise,  excessive  pressure  in  the 
left  pleural  cavity  depresses  the  diaphragm  and  may  result  in  gastric 
disturbances,  such  as  anorexia,  vomiting,  etc.,  and  concomitant  poor 
nutrition. 

The  volume  of  the  air  within  the  pleura  is  influenced  by  the  external 
atmospheric  pressure,  which  depends  on  altitude.  \Vhen  a  patient  in 
whom  a  pneumothorax  has  been  induced  while  he  lived  at  sea  level 
moves  to  a  region  of  5000  to  6000  feet  above  the  sea  level,  the  volume  of 
the  air  in  his  chest  increases  in  volume  about  15  to  20  per  cent,  and  the 
reverse.  To  put  the  matter  more  concretely:  When  a  patient  in 
New  York  City  with  a  pneumothorax  containing  about  3000  cc  of 
air  goes  to  Denver,  Colorado,  the  volume  of  the  air  in  the  chest  will 
increase  15  per  cent,  or  450  cc.  Conversely,  when  the  pneumo- 
thorax was  created  in  Denver  and  he  goes  to  New  York,  it  will  decrease 
450  cc  in  volume.  For  this  reason,  when  a  patient  has  been  given  an 
injecti(m  of  air  which  filled  his  chest  while  he  lived  at  sea  level,  he 
should  not  be  sent  at  once  to  a  high  altitude.  Conversely,  when  the 
patient  comes  from  a  high  altitude  to  a  low  one  he  needs  a  refill  as 
soon  as  he  arrives. 

Symptoms.— The  acute  and  urgent  symptoms  of  spontaneous 
pneumothorax  are  never  seen  in  the  artificially  created  pneiunothorax, 
excei)ting,  of  course,  when  the  lung  is  penetrated  and  the  spontaneous 
variety  complicates  matters.  The  pain,  dyspnea,  cyanosis  and  col- 
lapse are  never  encountered.  In  fact,  the  majority  of  patients  who 
have  overcome  the  fear  for  the  operation  are  ready  and  well  able  to 
leave  their  beds  immediately  after  the  operation  and  attend  to  their 
affairs.  The  slight  difficulty  in  breathing,  seen  in  some  cases  at  that 
time,  is  usually  objective,  the  patient  protesting  that  he  feels  well 
although  he  evidently  suffers  from  air  hunger  of  some  degree.  But 
even  this  disappears  within  a  couple  of  days,  as  has  already  been  men- 
tioned.   Only  in  rare  instances,  when  the  gas  separates  adhesions  by 
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high  pressure,  does  the  patient  complain  of  pain  in  the  chest,  which 
is,  as  a  rule,  trifling. 

In  febrile  patients  the  effects  of  the  pneumothorax  are  usually  strik- 
ing, especially  when  complete  collapse  of  the  lung  is  attained.  The 
fever  disappears  and,  in  successful  cases,  does  not  return  unless  there 
is  some  complication.  The  temperature  chart  (Fig.  124)  distinctly 
shows  the  effects  of  collapse  on  the  fever.  In  some  cases  it  is  noted 
that  the  fever  increases  1°  to  3°  F.  for  twenty-four  hours  after  each 
insufflation  (Fig.  125),  just  as  is  the  case  with  the  reaction  after  an 
injection  of  tuberculin.  This  is  probably  caused  by  increased  toxic 
absorption,  owing  to  the  compression  of  the  diseased  lung.  In  case 
an  increase  in  the  temperature,  lasting  several  days,  is  noted  during 
the  treatment,  we  may  look  for  some  unpleasant  complication,  espe- 
cially a  pleural  effusion.  When  the  pneumothorax  does  not  reduce 
the  temperature,  we  may  consider  the  treatment  a  failure  in  this 
particular  case.  With  the  disappearance  of  the  fever,  the  nightsweats 
vanish  and  this  gives  the  patient  great  relief. 


Fia.  124.— Showing  the  influence  of  therapeutic  pneumothorax  on  the  temperature. 

The  appetite  improves  in  successful  cases,  and  with  this  the  lost 
strength  is  gradually  regained,  and  the  languor,  which  is  such  a  strong 
clinical  feature  of  the  disease,  is  replaced  by  a  feeling  of  well-being. 

It  is  noteworthy  that,  in  spite  of  the  improvement  in  the  general 
condition  of  the  patients,  a  gain  in  weight  is  not  a  constant  phenom- 
enon in  artificial  pneumothorax.  So  long  as  the  general  condition  of 
the  patient  is  good,  and  the  loss  in  w^eight  inconsiderable,  it  should  not 
trouble  us.  When,  however,  the  loss  of  weight  is  considerable  and 
general  symptoms,  such  as  fever,  sweats,  anorexia,  etc.,  make  their 
appearance,  we  may  first  try  to  reduce  the  pressure  in  the  thorax,  and 
if  this  does  not  ameliorate  the  condition,  the  treatment  may  have  to 
be  given  up. 

Great  relief  is  usually  obtained  in  patients  who  suffer  from  severe 
coughing  spells  which  keep  them  awake  during  the  night.  This  is 
especially  true  of  unilateral  cases  in  which  a  large  cavity  is  emptied 
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Ifv  roni|)ressi(»iK  After  the  first  three  or  four  inflations  it  is  CH:>nstantly 
observed  thjit  the  anioiint  of  s^nitmn  ex]»ert*»rate«l  is  aiipnerited 
ht'niuse  tlie  firessure  exerteil  liy  the  ^ns  empties  cavities  and  bronchi 
of  tlieir  contents.  After  the  hui^^  lias  eonipletely  e(>llap.sed,  or  tlie 
eavities  have  Iktii  emfjtieil  in  partial  pneninothoraXt  the  qnantity  of 
sputnni  ijirninishes,  and  in  niiilaferal  eases  expectcjriition  ceases 
alto^^ether.  In  many  cases  tiitjcrelc  l>acilii  are  not  found  in  the  si>utiiin 
after  the  king  has  t»een  eooipressed  for  two  months. 

The  effect  of  a  therapentic  pneumothorax  on  the  hUmd  picture  was 
stnditnl  by  (intstein,'  wlio  found  that  in  eases  of  ef>tnplete  anil  nncoin- 
y>lic^ated  jaieutnothorax  the  nurnlier  of  red  cells  increases  rapidly,  and 
the  percentage  of  hetno^dnbin  rises  slowly.  The  t<ital  nmnbcr  of 
leukocytes  decreases,  the  lymphocytes  increase,  and  eosinojthilia 
occurs.  When  the  collapse  of  the  long  is  not  complete  and  when  there 
are  com j>licat ions,  these  blood  changes  are  not  constant,  aTiil  in  nuniy 
cases  the  reverse  was  observed*  a  decline  in  the  jjercentage  t>f  hcino- 
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Fia.  125.^Showiiiit  the  ijifliicuce  of  therupt'Ulic  piicmiii>tlH*nix  no  the  t^?mp<»rat«rp. 

globin,  increase  in  the  number  of  lenkcwytes,  and  a  decrease  in  the 
nundier  of  lymi>h(»cytes.  The  1>I«km1  picture  may  be  us*mI  for  prog- 
nostic purposes:  when  it  shows  improvenieiit,  the  case  is  progrea^iiig 
favorably,  and  the  reverse* 

More  striking  than  the  improvement  in  the  general  condition  is  the 
cessation  of  hemoptysis  wlien  the  first  inflation  is  made  in  a  case  of 
hemorrhagic  phthisis  in  which  the  patient  is  in  constant  dread  lest 
the  herntjptysis  recur.  If  we  succt*ed  in  collapsing  the  entire  lung, 
the  hemorrhage  c*east»s  at  once*.  The  intrapleural  pressure  acts  here 
like  a  tampon  in  uterine  hemorrhage.  But  in  some  eases  the  area  af 
Iniig  tissue  containing  the  bkx^ding  vessel  is  ailherent  ti>  the  chest 
wall  and  the  intrapleural  pressure  is  powerless  to  collapse  the  rigid 
walls  of  the  liteeding  cavity.  The  result  is  that  the  bleeding  continues* 
On  the  other  hanib  in  some  cases  we  obtain  but  partial  collapse  of 
the  lung,  but  the  part  containing  the  blt^Ung  vessel  is  compressed. 
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and  the  hemorrhage  is  thus  stopped.  Hemorrhages  may  occiir  in 
patients  with  iJiuniroothorax.  As  a  rule  the  blood  is  derived  from 
the  untreated  lung,  Init  there  are  exceptions.  The  ime(tllai)s<Mi  nn  ity 
may  bleetl.  At  times  an  increase  in  the  pressure  ma\'  help  in  the 
last  elass  of  cases. 

In  many,  though  not  in  all  cases,  there  occurs  some  dyspnea  during 
the  operation  or  immediately  after.  But  this  is.  as  a  rule,  transitory. 
In  fact,  when  the  dyspnea  is  due  to  fever  or  tfjxemia  it  disappears 
after  the  induction  of  pneumothorax.  If  excessive  pressure  is  per- 
mitted to  prevail  in  the  treated  pleura,  dyspnea  is  likely  to  *x*cur  which 
is  usnally  transitory.  The  absence  of  the  dyspnea,  des])ite  the  cutting 
of  the  breathing  area  in  nearly  one-half,  is  not  surprisiujc:  because, 
in  j>neum(*th(»rax  and  in  pleural  efi'usion,  a  reduction  of  00  per  cent 
of  the  respirator;^'  area  does  not  materially  alter  pulmonary  ventila- 
tion, nor  the  chemistry  of  respiration,  provided  the  patient  is  at  rest. 

It  appears  that  a  human  being  can  live  on  much  less  than  two-fifths 
of  the  normal  breathing  area  in  the  hmgs.  Some  yt^ars  ago  S.  J. 
Meltzer^  called  attention  to  the  factors  of  safety  in  animal  structure 
and  economy,  to  the  extravagance  of  Nature  in  furnishing  most 
of  the  vital  organs  w^ith  a  large  surplus  of  tissue  above  the  amount 
absolutely  necessary  to  perform  their  physiological  functions.  Life 
may  continue  even  when  the  greater  part  of  the  lung  is  destroyed, 
provifled  the  disease  which  caused  the  destruction  is  arrested.  We 
see  this  in  eases  of  pneumonia,  pleurisy  with  ctTusitms,  etc.  In  eases 
of  |>ncumotliorax  J.  H.  Means  and  G.  M.  Bulboni"  found  that  while  the 
patient  keeps  at  rest,  respiration*  gaseous  exchange,  carbon  difKxide 
tension,  and  tlie  mechanical  factors  are  normal.  The  ventilation  of  the 
blood  is  accomplished  afmtjst  normally  despite  the  fact  that  one  lung 
is  out  of  conunission.  It  is  for  this  reastju  that  [patients  with  pneumo- 
thorax arc  dysj>neic  caily  on  exertion. 

Physical  Signs.  -  Uecalting  the  physical  diagnosis  of  pneumothorax 
as  given  in  text-books,  we  are  surprised  that  most  eases  of  artificial 
jHiemnothorax  show  but  few  of  the  supposedly  pathognomonic  signs. 
Thus,  tympany  is  not  a  constant  sign;  in  some  cases  the  treated 
sific  of  the  thorax  is  simply  hyjierresonant  and,  in  contrast  with  the 
untreated  side,  only  shows  a  tympanitic  overtone,  because  of  the 
vicarious  emphysema  in  the  latter,  which  is  hyper  resonant  or  e\'en 
tymiianitic  ivn  percussion.  It  is  hazardous  to  fliagnose  pneumothorax 
on  si^ns  olitaincd  l>y  j>ercussion  alone.  The  only  fcnture  tluit  may 
give  a  rlue  is  rlisjjiat  emeiit  of  the  heart,  espeeially  ii^  cases  of  left -sided 
|meumothorax»  in  which  even  a  small  annnnit  i>f  srir  may  sliift  this  organ 
tt*  the  right. 

When  there  is  cfimi>lcte  collapse  of  the  lung  top<>grapliical  percus- 
sion will  shtiw  all  the  lung  margins  far  out  of  tlie  nornuib  Kronig'a 
rescmant  field  of  the  apex  is  abnormally  wide;  the  lower  margin  is 
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low,  so  that  the  hepatic  dulness  in  the  right  side,  or  the  splenic  dulness 
in  the  left,  is  obliterated.  But,  what  is  of  more  significance,  the 
tympanitic  sound  may  be  audible  far  out  beyond  the  sternum  on 
the  untreated  side  because  of  **  ballooning"  (see  p.  815),  and  the 
cardiac  dulness  may  also  disappear.  As  was  already  stated  this 
occurs  more  often  in  left-sided  pneumothorax.  In  fact,  a  small 
amount  of  gas  may  have  this  effect  in  left-sided  pneumothorax,  and 
may  be  considered  a  good  sign  that  the  operation  was  successful. 
In  some  cases  of  complete  pneumothorax  the  cardiac  dulness  dis- 
appears altogether. 

On  auscultation,  when  complete  collapse  has  been  attained,  we  find 
total  absence  of  breath  sounds,  as  well  as  any  adventitious  sounds  which 
may  have  been  audible  before  the  gas  was  introduced.  In  these  cases 
we  may  be  guided  by  the  auscultatory  findings  as  to  the  necessity  for 
refillings.  When  the  breath  sounds  are  again  audible  it  means  that  a 
considerable  portion  of  the  air  has  been  absorbed  and  must  be  replaced 
at  once.  Especially  is  this  true  when  rales  reappear  in  places  where 
they  were  audible  before  the  lung  was  collapsed.  However,  we  meet 
with  cases  of  good  collapse  of  the  lung,  but  large  bronchi  remain  open, 
and,  under  circumstances  which  are  as  yet  not  clear,  we  hear  distinct 
and  exquisite  amphoric  breathing;  at  times  even  metalic  sounds;  which 
shows  that  the  teachings  of  some  text-books  to  the  effect  that  the 
amphoric  phenomena  in  pneumothorax  are  invariably  due  to  broncho- 
pleural fistula*  is  erroneous.  They  are  evidently  due  to  sounds  originat- 
ing in  the  bronchi  which  reverberate  in  the  air-filled  pleural  cavity. 
A  metallic  tinkle  is  very  frequently  heard,  especially  in  cases  in  which 
bands  of  adhesions  run  from  the  mediastinum  to  the  chest  wall. 

When  such  adhesions  are  thick  there  may  be  no  changes  in  the 
breath  sounds  at  all;  they  act  as  good  conductors  of  sounds  originat- 
ing in  tlie  bronchi.  I  have  recently  witnessed  while  examining  a 
patient  the  following  phenomena:  Metallic  breath  sounds  and  a 
tinkle  were  distinct.  But  suddenly  the  jiatient  went  into  collapse 
with  dyspnea,  cyanosis,  tachycardia,  cold  extremities,  etc.  Coinci- 
dent with  the  collapse,  which  was  evidently  due  to  the  rupture  of  an 
adhesion,  all  the  sounds  in  the  chest,  audible  a  few  minutes  before, 
disappeared.  Adhesions  may  serve  as  conductors  of  adventitious 
sounds  engendered  in  parts  of  the  lung  which  are  not  collapsed,  as 
well  as  from  those  originating  in  the  opposite  lung,  as  will  be  shown 
later  on. 

The  jHieuinothorax  is  efft^-tive  in  displacing  the  mediastinum  toward 
the  untreated  side.  In  some  patients  there  is  a  **  weak  mediastinum/' 
and  the  result  is  that  the  displacement  is  excessive,  and  distress  of 
variable  degree  may  be  manifested,  such  as  pains  in  the  chest,  dyspnea, 
insomnia,  and  at  times  pseudo-asthmatic  attacks.  In  these  cases  it 
may  be  necessary  to  withdraw  some  of  the  gas  and  thus  reduce  the 
pleural  pressure.  High  pressure  may  also  result  in  "ballooning*'  of 
the  pleura  toward  the  untreated  side  ^t  certain  so-called  weak  spots 
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which  have  been  described  by  various  roentgenologists,  and  by  Stivel- 
man^  in  this  country.  The  inflated  pleura  may  be  seen  bulging  under 
and  beyond  the  sternum  especially  between  the  first  and  the  third  ribs. 
There  are  two  weak  spots  in  the  mediastinum,  one  above  and  anteriorly, 
right  under  the  manubrium  and  upper  part  of  the  gladiolus,  the  place 
where  during  embryonal  life  and  infancy  the  thymus  gland  is  located. 
It  extends  from  about  the  first  to  the  third  ribs.  In  adults  this  place 
is  filled  with  connective  tissue,  elastic  fibers,  and  remnants  of  the 
thymus.  The  second  weak  spot  is  found  in  the  lower  part  of  the 
posterior  mediastinum,  in  front  of  the  spine  and  aorta  and  behind  the 
esophagus  and  heart.  Under  normal  conditions  the  right  pleura 
extends  to  the  middle  line,  because  the  aorta  and  the  esophagus  are 
located  somewhat  to  the  left  and  prevent  the  encroachment  of  the  left 
pleura  to  the  right  side.  With  excessive  pressure  in  a  pneumothorax, 
and  in  some  patients  with  a  weak  mediastinum  even  with  moderate 
pressure,  there  occurs  ballooning  of  the  pleura  at  either  of  these  two 
points,  at  times  to  an  extent  as  to  make  it  appear  almost  as  if  there 
were  mediastinal  or  pleural  hernite.  Anteriorly  the  pleura  may 
encroach  upon  the  opposite  side,  under  the  sternum,  and  even  beyond 
it.  Posteriorly  ballooning  is  quite  common  in  right-sided  pneumo- 
thorax, while  in  left-sided  pneumothorax  it  is  rare  for  the  above- 
mentioned  anatomical  reasons.  Roentgenograms  may  show  this 
hernia  as  a  bright  area  with  a  sharp  outline.  At  times  it  may  be  dis- 
covered by  percussion  by  its  h>T)erresonant  or  tympanitic  note  at  the 
side  of  the  sternum ;  in  rare  instances  rales  which  are  engendered  in  it 
are  audible  near  the  sternum  or  the  spinal  column  of  the  untreated  side, 
and  they  may  lead  to  diagnostic  error.  At  times  percussion  with  a 
coin  will  bring  out  an  exquisite  sound.  On  the  whole,  it  may  be 
said  that  slight  cases  are  harmless;  but  when  the  hernia  is  extensive  it 
may  lead  to  irritative  cough,  distress  under  the  sternum,  and  compres- 
sion of  the  unaffected  upper  lobe  of  the  lung.  Reduction  of  the 
pressure  in  the  pleura  may  have  to  be  resorted  to  for  relief.  Roentgeno- 
grams of  these  hernise  are  shown  in  Figs.  3  and  4,  Plate  XX. 

The  progress  of  the  pneumothorax  can  usually  be  followed  by  noting 
the  increase  in  the  area  of  the  thoracic  surface  over  which  there  is 
either  absence  of  respiratory  sounds  or  amphoric  breathing  after  each 
filling,  until  finally  the  complete  lung  is  collapsed  and  all  breath  and 
adventitious  sounds  disappear. 

Complications.— Not  all  cases  of  induced  i>iieumothorax  run  a 
smooth  course  during  the  period  of  treatment.  Complications  may 
arise  during  the  operation  or  immediately  after,  and  while  the  patient 
goes  around  with  a  collapsed  lung.  Of  the  former,  collapse,  gas 
embolism,  pleural  shock,  or  pleural  eclanii)sia,  pain  in  the  chest  and 
subcutaneous  emphysema  are  worthy  of  consideration;  of  the  latter 
pleurisy,  pleural  effusion  and  rupture  of  the  lung  are  the  most  impor- 
tant. 

»  Jour.  Am.  Med.  Assn.,  1919,  72,  1445- 
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Accidents  during  the  Operation.— At  times,  when  the  needle  is 
inserted  rather  high  in  the  intercostal  space,  a  bloodvessel  is  injured 
and  bleeding  results.  In  most  cases  it  is  insignificant,  but  I  have  seen 
a  hematoma  about  one  inch  in  diameter  result.  When  there  is  fluid 
in  the  pleural  cavity  such  bleeding  may  turn  it  sanguineous.  We 
have  not  observ^ed  any  serious  effects  from  these  accidents. 

When  the  intercostal  spaces  are  narrow,  and  at  times  because  of 
carelessness,  a  rib  is  injured  by  the  needle,  the  patient  complains 
of  severe  pain,  but  we  have  not  observed  the  development  of  periostitis 
as  a  result  of  this  accident.  Even  in  cases  in  which  there  is  pus  in  the 
pleural  cavity,  pyopneumothorax,  injur>'  to  a  rib  with  the  needle  does 
not  produce  periostitis,  though  fistulous  tracts  result  very  frequently. 

Penetration  of  the  visceral  pleura  and  perforation  of  the  lung  occurs 
very  frequently,  as  is  stated  elsewhere.  It  is  harmless,  as  long  as  the 
puncture  occurs  into  healthy  lung  tissue.  The  most  that  can  happen 
is  sanguineous  expectoration  for  a  few  hours.  This  is  true  when  the 
needle  is  directed  vertically  downward  and  not  obliquely.  In  the 
latter  case  the  lung  may  be  lacerated,  not  only  punctured,  and  the 
leakage  of  air  into  the  pleura  is  so  pronounced  as  to  produce  complete 
collapse  of  the  lung  without  any  air  entering  from  the  gas  bottle. 
Even  this  is  harmless,  as  a  rule,  as  long  as  the  laceration  has  occurred 
in  healthy  lung  tissue.  When  the  puncture  is  in  diseased  lung  tissue, 
the  result  is  pyopneumothorax,  a  grave  complication,  from  which  very 
few  patients  recover. 

Pleural  Shock.  — Pleural  shock  may  be  of  various  degrees.  The  mild 
forms  manifest  merely  an  increase  in  the  rate  of  the  pulse  and  respira- 
tion, pallor,  dyspnea,  etc.,  which  pass  within  a  few  minutes  or  an  hour. 
I  have  met  with  it  several  times;  in  one  patient  it  occurred  consecutively 
during  the  first  four  inflations  and  I  am  inclined  to  attribute  it  in  a  great 
measure  to  his  fear  for  the  oj)eration.  In  one  of  my  cases  the  shock 
was  quite  severe,  even  alarming,  yet  it  passed  away  within  half  an  hour. 
Several  authors  have  reporte<l  fatal  cases. 

The  etiology,  especially  of  the  fatal  cases,  is  not  clear.  Forlanini, 
Saugmaii  and  others  are  hidined  to  attribute  it  to  reflex  spasm  of  the 
cerebral  or  cardiac  bhxKlvessels.  It  has  been  observed  that  thoraco- 
centesis for  any  purpose  may  cause  collapse  or  even  death  in  very  rare 
instances.  Brauer  is  inclined  to  attribute  the  symptoms  of  shock  to 
gas  embolism  in  most  cases  and  says  that  the  fact  that  it  is  usually 
transitory  docs  not  exclude  gas  embolism.  But  pleural  shock  may 
occur  without  any  gas  inflations.  James  A.  Lyon*  mentions  a  case 
occurring  while  injecting  nov(K*ain  into  the  pleura. 

That  this  accident  is  comparatively  rare  is  evident  from  Forlanini 's 
figures  to  the  effect  that  operating  on  KM  patients,  not  including  those 
in  whom  he  failed  to  produce  a  pneumothorax,  and  making  more  than 
10,()()()  operations,  he  met  with  pleural  shock  only  ti^elve   times. 

1  Boston  Med.  and  Surg.  Jour.,  1914.  171,  329. 
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Among  more  than  \W\{)  inflations  made  at  the  Montefiore  HospitJtl  we 
iiliservftl  it  Ijiit  twitr  tti  l>e  sufficiently  severe  to  cause  :sonie  alarm. 

Gas  Embolism.  When  tlie  nianometer  i.s  not  properly  c*>nsultt*fl, 
it  is  said  that  at  times  even  when  the  most  careful  techuic  is  fullnwcd, 
gas  may  enter  a  l»t(Jodvessel  and  l>e  carried  to  any  part  of  the  Ijody 
and  prodnee  an  emhnlrsin,  Tsually  one  of  the  pulmonary  veins 
is  entered;  it  is  well  known  tliat  negative  pressure  prevails  in  these 
vessels-  Braner  maiutains  that  one  of  the  veins  around  an  infil- 
trated area  of  lung  tissue,  or  of  pleura!  adhesions,  may  he  penetrated  by 
the  needle  and  gas  introduce*!  into  the  circulation.  The  nitrogen  is 
carrietl  into  the  left  heart,  tlien  into  the  aorta,  whence  it  may  travel 
into  the  coronary  arteries  or  the  eereljral  vessels.  Kxperimenta! 
researches  have  not  hivn  unihirnily  eonfirmatr»ry  of  this  theory,  and 
clinically  the  syinjiloms  of  eml)olism  have  l>een  observed  in  some  eases 
even  when  no  nitrogen  was  allowed  tc»  enter  through  the  needle — 
merely  after  introducing  the  needle. 

Wolff-Eisner  J  while  agret^ing  that  in  most  instanc€\s  it  is  due  t*>  gas 
emiiolism,  says  that  there  are  some  in  which  thromhi  are  respousible 
for  the  symptoms  observed.  They  are  derived  frtmi  the  vesst^ls  artruud 
or  ^vithin  the  pulmonary  or  pleural  lesion,  and  dislodged  by  the  needle. 
Howe\  er,  it  must  tie  emphasized  that  symptoms  of  gas  embolism  are 
not  exclusively  em^onntered  in  the  primary  operations,  l>ut  have 
been  met  with  during  refills. 

In  many  eases  gas  enil>olisra  Is  difficult  of  diagnosis.  The  symptoms 
of  ]>lcural  s!io<'k  sinnilate  it  in  a  flegree  as  to  render  the  diagnosis  donl>t- 
ful  in  many  instances.  It  Is*  however,  to  be  remembered  that  pleural 
slioek  occurs  during  several  o|KTatinns  in  a  given  patient;  in  srane.  lUitil 
they  beet»me  convinced  r»f  the  harmlessness  of  the  procedure,  while 
gas  emf>olism  occurs  but  onee,  and  is  rarely  repeated.  It  has  Wen 
stated  that  in  gas  eudiolism  there  may  be  fouutl  gas  bubbles  iti  the 
retinal  vessels.  But  this  must  be  very  rare,  lieeause  in  sf>me  fatal 
eases  of  gas  embolism  the  autopsy  failed  to  disclose  the  gas  within  the 
bloodvessels* 

The  sym]>tonis  are  collapse,  rapid  pulse,  irregularity  of  respiration, 
numbness,  giddiia^ss,  inequality  of  the  pupils,  hemii>legia,  etc.  In 
some  rare  cases  death  has  <K*(/urred  without  warning,  I  have  been 
ff>rtunate  in  not  having  met  with  a  single  case  of  this  kind  in  my 
[iractice.  ( )f  ctairse,  |>rophylaxis  is  ti^  he  the  chief  aim  while  operating, 
and  (»ne  who  ilocs  not  permit  tlie  gas  to  flow  into  the  chest  withont 
eonsiiicrahle  oscillati*»ns  \>i  the  mant*metrie  column  is  hardly  likely  to 
meet  with  a  cas(*.  Fatal  cases  have,  however,  l>een  met  by  the  best 
and  most  experience* I  i>perati>rs. 

The  treatment  of  gas  embolism  must  be  prompt  ami  vigorous, 
fanliae  stinudants,  caTn[)hor  in  oil  hypodermieally,  digitalis  intra- 
vencHisly,  oxygen  inhalations,  and  artificial  respiration  must  be  given  at 


*  Dit'  ProffDOAcnstdlung  tici  der  LurneenruU^rkuIoHt',  Bi^rlin,  p-  49&>. 
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once.  Jessen  advises  venesection,  and  Neumann  uses  intravenous 
injections  of  adrenalin. 

Pains.— Pains  in  the  chest  are  felt  by  the  patient  occasionally  during 
the  operation.  At  times,  while  introducing  the  needle  as  far  as  the 
costal  pleura,  and  before  penetrating  it,  exquisite  pains  are  felt  which 
promptly  disappear  as  soon  as  the  pleura  is  punctured.  This  can  be 
prevented  by  proper  anesthesia  of  the  pleura  with  novocain  or  cocain. 
Very  often  after  the  introduction  of  the  gas,  pains  are  felt  in  the  chest 
for  twenty-four  hours,  due  to  breaking  up  of  adhesions,  especially 
when  high  pressure  is  applied.  They  are  not  at  all  unbearable  and  need 
no  treatment.  Abdominal  pains  may  result  from  lowering  of  the 
diaphragm  by  the  intrapleural  gas  pressure,  but  this  is  also  transitory 
and  needs  no  treatment. 

Spontaneous  or  Pneumogenous  Pneumothorax.— Spontaneous  pneu- 
mothorax may  occur  when  the  needle  lacerates  the  visceral  pleura,  or 
when  a  superficial  lesion  or  cavity  of  the  lung  breaks  through  after  the 
pleural  sheets  are  separated  by  the  gas.  Forlanini  met  with  9  cases 
of  this  kind.  Floyd^  and  Webb*  mention  it.  Meyer'  mentions  a 
case  in  which  it  occurred  while  preparations  were  being  made  for  the 
induction  of  an  artificial  pneumothorax.  According  to  Brauer  and 
Spengler*  a  spontaneous,  or  pneumogenous  pneumothorax  may  occur 
when  the  needle  happens  to  strike  an  emphysematous  bleb,  and  they 
mention  a  case  in  which  an  autopsy  confirmed  this  opinion.  Wallgren* 
has  met  with  2  similar  cases.  Of  course,  when  this  complication  is 
due  to  the  entry  of  the  needle  into  a  cavity,  or  a  caseating  part  of  the 
lung,  perforation  of  the  lung,  with  its  concomitants,  is  likely  to  be  the 
result. 

According  to  W.  Parry  Morgan,  **  spontaneous"  pneumothorax  is 
more  often  produced  while  inducing  an  artificial  pneumothorax  than  is 
generally  appreciated.  This  is  confirmed  by  the  occasional  cases  met 
with  in  which  the  treatment  is  abandoned  after  a  futile  attempt  to 
introduce  gas  into  the  pleura,  and  a  collapsed  lung  is  then  discovered. 
Again,  a  roentgenogram  of  the  chest  taken  after  the  first  operation 
usually  shows  evidence  of  more  gas  in  the  pleural  cavity  than  has  been 
introduced  from  the  reservoir.  While  it  is  common  experience  of  those 
using  the  method  that  gas  can  be  detected  after  2()0  to  300  cc  have 
been  introduced,  it  has  been  Morgan's  experienc^e  that  if  the  visceral 
pleura  is  not  injured  the  gas  cannot  be  detected  until  considerably 
more  than  3(X)  or  400  cc  have  been  introduwd.  He  concludes  that 
when  a  pneumothorax  is  visible  in  the  fluoroscope  after  introducing 
300  or  4(X)  cc  of  nitrogen,  we  have  justification  for  the  conclusion  that 
roentgenographic  demonstration  of  a  pneumothorax  after  the  intro- 

»  Boston  Mod.  and  Surg.  Jour.,  1913,  169,  713. 

«  Tr.  Nat.  Assn.  Study  and  Prevent,  of  Tuberc.,  1914,  10,  101. 

»  Ibid.,  p.  112. 

*  Handb.  d.  Tuberkulose,  1919,  3,  180. 

»  Beitr.  «.  KUnik  d.  Tuberkulose.  1916,  35,  319. 


COMPLICATIONS 


819 


duction  of  such  a  quantity  of  gas  is  achieved  only  by  this  being  largely 
supplemented  by  leakage  from  the  lung. 

On  the  whole,  this  complication  is  harmless  in  most  cases.  The 
patient  becomes  dyspneic,  cyanosed,  and  looks  pretty  bad  for  several 
hours,  a  day  or  two.  But  then  the  circulation  adapts  itself  to  the 
altered  position  of  the  thoracic  viscera,  and  the  patient  feels  quite 
well.  We  then  continue  the  treatment  by  refills  according  to  indica- 
tions. In  rare  instances,  when  the  needle  enters  a  tuberculous  cavity 
or  a  caseating  part  of  the  lung,  pyopneumothorax  is  the  result. 


Fio.  126.— The  diflfcrent  forms  of  interstitial  emphysema.  (After  Brauer.)  I.  In- 
terstitial emphysema  of  the  pulmonary  septa;  leads  to  real  mediastinal  emphysema. 
II.  Adhesion  emphysema.  III.  Subfascial  'emphysema,  which  may  ext<»nd  to  the  neck 
and  to  the  opposite  side.  IV.  The  most  common  form,  emphysema  of  the  subcutaneous 
and  submuscular  tissues. 


Emphysema.— The  infiltration  of  gas  into  the  subcutaneous  tissue 
of  the  thoracic  wall  around  the  point  of  puncture  is  very  frequently 
obser\'ed,  especially  in  those  operated  upon  by  the  Brauer  method. 
In  the  vast  majority  of  cases  it  is  due  to  the  high  pressure  of  the  gas 
in  the  pleural  cavity,  supplemented  by  cough,  and  the  air  works 
its  way  along  the  track  of  the  puncture.  It  is  readily  recognized  by  the 
crepitation  elicited  on  palpation,  and  is  of  little  significance — passing 
away  spontaneously  within  three  or  four  days  or  at  most  a  week,  and 
further  inflations  are  not  contraindicated  while  it  is  present.    It  may 
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be  preveiitt^d  hy  usin^  thiii  neettles,  and  WMniing  the  patieiit  a^riiinst 
coii^liiTi^,  or  adifiiiiistering  some  sedative  like  rodeiii  immediately 
after  the  operation.  It  has  occurred  in  about  tine-half  of  my  cases 
after  the  first  or  seconil  operation  an<l  rarely  after  later  inttations. 

Of  more  serious  import  is  empliysema  of  the  deei>er  tissues  of  the 
thorax,  whieh,  fortunately,  oceurs  only  rarely  and  may  l>e  avoided 
by  eareful  teclmic.  It  is  usually  due  to  the  introduetiim  of  air  into 
the  subpleural  tissue  before  the  lumen  of  the  iiet*dle  has  peuetrateil 
tlie  costal  i>lcura.  When  tras  enters  between  the  pleura  and  tlie 
iiitratlioraiic  fascia,  so-eallerl  .suhfasrinl  t'mphiprma  arises.  The  air 
in  tins  fi>rm  of  extra-jileural  emphysema  oscillates  with  the  respiratory 
TU<Jtions  (if  the  eliest^  When  the  needle  reaches  that  s}*ace  and  the 
operator  is  under  the  impressinri  that  it  is  in  the  pleural  cav*ity  and 
pertnits  further  entry  of  air  mider  pressure,  the  fiarietal  pleura  may  be 
separated  from  the  chest  walL  auf!  air  enters  lietween  it  arid  tlie 
intrathoracic  fas(*ia  ami  proceeds  u}>want  to  the  neck  pr«M!uein^'  sul>- 
cutanerms,  or  subruuscnlar  eni()hysema.  The  separation  t>f  the  parietal 
pleura  and  the  appearance  of  air  in  the  neck  is  often  awouifianied  by 
more  or  less  severe  pain.  It  may  occur  siMin  after  the  tipcratiim,  or 
several  liours  later. 

Deep  emphysema  may  also  be  <hic  to  leakage  from  the  |>[eunil 
cavity  through  the  wound  inaile  hy  the  needle,  the  gas  being  pressed 
hy  the  intrai>lcural  [jressure  or  the  respiratory  movement>  especially 
during  c<tuglu  into  the  extrajileural  tissues.  Saugrnan  is  of  the  opininrii 
that  this  may  even  occur  without  excc^ssive  intrapleural  pressure, 
althtmgli  the  tatter  enhances  the  enhances  of  its  occurrence.  The  gas 
wtjrks  its  way  along  the  path  of  the  vessels  to  the  posterior  mcrliastiinini 
and  thence  along  the  vessels  and  trachea  up  to  the  neck,  where  we  may 
discover  it  by  the  ere|>itations  ^dong  its  anterior  as[)ect.  It  is  rjote- 
worthy  that  it  is  often  felt  earlier  on  the  untreated  side  <»!  the  neck. 
whii*h  Saugrnan  believes  is  due  to  posture.  Rarely,  the  enr|>hyseuja 
extends  along  the  vessels  to  the  face,  shoulder,  arm,  ixml  forearm, 
I  have  seen  cases  in  which  the  abdominal  wall  and  even  the  scrotuui 
were  invoh'€*d.  It  may  be  severe  cnf>ugh  to  cause  dysphagia,  and 
pain  wherever  it  occurs.  But  the  ultiuuite  outcome  is  always  favor- 
able—it disapj>ears  within  a  few  days  or  a  week.  It  luis  occurred 
in  several  of  my  cases  and,  barring  the  little  inconvenience  it  <'au>kt^d , 
thern.  it  was  of  no  significance.  Hut  -lessen'  reported  a  case  in  which  ' 
mediastinal  emphysema  (j(*curred  fhiring  the  first  puiu-ture  and  the 
patient  dit^l  from  asphyxia,  Saugman,  who  had  considendile  expiTi- 
enct*  with  deep  emphysema,  states  that  in  the  patients  in  whom  it 
o(*curs  there  arc  lint  few  chances  of  inducing  a  complete  pneumothorax 
iMX^ause  of  the  gas  leakage. 

In  rare  cases  the  needle  hits  an  adhesion,  or  fjenetrates  the  lung,  and 
air  is  thus  altoweil  to  enter  the  [julmonary  tissue,  resulting  in  Internlitml 


^  Deul^cli.  iiicd.  Wchiiwhr,,  l\!H:\,  39,  1245 
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emphi/.n^ma.  Bet*ause  the  air  is.  in  these  cases,  within  the  visceral 
pleura  it  eaniint  wander  iiiJ  to  the  iieek,  as  is  the  case  in  siihfascial 
emphysema.  In  hoth  cases,  however,  the  air  may  he  respnrisihtc  for 
a  tympanitic  note  on  percussion  ami  mislead  into  the  hehef  that  a 
j>neuniothorax  has  been  created. 

rnenmojH'ritonenm,  whirh  has  been  described  by  several  authors, 
I  have  observed  Init  on(*c.  It  may  o<'cnr  when  the  needle  is  inserted 
along  the  lower  margin  of  tlie  chest  an<l  the  diaphragm  hafipens 
to  be  mwiuly  high,  which  is  not  unusnal  in  pulmonary  tnbercnitjsis. 
The  iuraen  of  the  needfe  may  then  reacli  the  peritoneum,  between  the 
fiiajihragm  and  the  stomach  or  liver,  proflucing  snbphrenie  pnemno- 
thorax  or  pneumoperitoneum.  It  is  to  l>e  reniemV)ered  that  there 
alsi^  the  manometer  will  show  negative  pressure,  oscillating  with  the 
respiratory  movements.  It  is  ilifRcult  to  distinginsh  these  oseiila- 
tioiis  from  thf*se  seen  when  the  needle  is  in  the  pleural  cavity,  hut 
if  it  is  carefully  watched  it  w  ill  be  observed  that  when  the  needle  is 
in  the  pleural  cavity  the  negative  pressure  is  stronger  during  inspi- 
ration, and  the  reverse  is  true  when  the  lumen  of  tlie  needle  is  in 
the  peritoneal  cavity.  In  the  ease  that  came  under  my  ohservatiim, 
the  hf»use  physician  re|>orte<l  to  me  that  in  a  patient  who  had  adhe- 
sitms  of  the  pleura  which  ]>re vented  me  frt>m  introducing  gas,  he 
succeeded  in  getting  into  Ins  pleural  eavtty  about  liHK)  cc  of  air. 
But  the  patient  stated  that  he  had  pain  in  the  abdomen,  and  that  he 
felt  as  if  the  air  had  entered  his  "  stomaeh.**  An  examination  shiHved 
that  the  abdomen  was  l)lown  up,  highly  tympanitic  on  percussion,  and 
the  roentgenogram  showed  distinctly  gas  in  the  f^eritoneal  cavity.  He 
made  an  uneventful  recovery,  the  air  being  absorbed  within  a  few  days. 

Pleurisy.— I >ry  [deurisy  <jecurs  very  frequently  in  patients  with 
artificial  pneumoth<irax.  In  many  cases  it  is  followed  by  elusions, 
but  in  some  it  remains  dry  arul  the  symptoms  pass  with  a  few  weeks. 
It  may  foUow*  exposure  to  cold,  or  any  of  the  acute  infiannnatory 
conditions  of  the  nose  ajid  throat.  Irregidar  fever  and  pain  in  the 
chest  are  the  most  common  symptoms.  Hyperalgesia  of  tlie  chest 
wall  is  amitlier  very  frecpicnt  synt]>toin;  ]>ain  is  ehcited  on  pressure 
of  the  intercostal  spaces.  Patients  wiio  ceased  coughing  since  the 
collapse  of  the  lung  begin  again  to  ctmgh  spasmodically  and  painfully, 
while  the  dyspnea  lieeotnes  more  pronounced.  Physical  exaniinaticju 
may  ni>t  elit  it  any  signs,  but  in  thf>se  in  whiuu  there  is  nn  complete 
cotlaiJse  of  the  king  we  may  hear  a  friction  soinal  which  disajijx^ars 
with  a  change  in  the  ijosition  of  the  patient,  or  after  the  pleura  is 
refilled  with  gas. 

Pleural  Elusions. —The  most  frequent  and  serious  complication  r»f 
artificial  pucumothtirax  is  pleural  effusion  in  the  course  of  the  treat- 
ment. Its  frequency  varies  with  the  diHerent  reports  by  \arious 
authc»rs.  Some  report  as  high  as  7(*  per  cent  of  cases,  while  others 
have  met  with  it  less  frequently.  It  appears  that  tlu^se  who  report 
a  low  percentage  of  incidence  refer  to  eases  which   liad  not   been 
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followed  to  termination.  Some  are  inclined  to  attribute  it  to  "colds," 
or  to  "rheumatism/'  etiological  factors  which  are  open  to  question. 
Others  have  stated  that  it  is  usually  due  to  infection  during  the  opera- 
tion, and  maintain  that  when  asepsis  is  rigidly  observed  effusions  are 
rare,  which  does  not  hold,  because  effusions  have  been  met  by  the 
most  careful  of  operators.  Many  authors  consider  the  nitrogen  as 
a  foreign  body  which  irritates  the  serous  surface  of  the  pleura,  pre- 
disposing it  to  disease.  It  becomes  a  locus  minoris  resistentuB,  and 
inflammation  occurs  more  easily  than  in  ordinary  cases  of  phthisis. 
Klemperer's'  explanation  is  more  plausible:  Disease  processes 
which  reach  the  surface  of  the  lung  and  the  visceral  pleura  cause 
adhesions  in  patients  with  normally  superimposed  pleural  sheets,  but 
in  pneumothorax  with  separated  pleural  sheets  exudative  inflammations 
are  the  result.  Rupture  of  adhesions  which  lay  bare  tubercular  foci  in 
the  pleura  may  also  be  instrumental  in  infecting  the  complete  serous 
surface. 

There  are  observed  three  main  groups  of  effusions  complicating 
therapeutic  pneumothorax: 

1.  Purely  serous  with  a  poor  cytology,  and  hardly  ever  abundant. 
They  are  at  times  not  even  recognized  clinically,  and,  after  remaining 
for  a  few  weeks,  they  are  absorbed  without  leaving  any  evident  traces 
behind. 

2.  Serous  effusions  with  a  large  number  of  cells,  which  have  a  ten- 
dency to  increase  in  size  so  as  to  almost  fill  the  chest.  Their  symptom- 
atology is  clear  cut,  producing,  as  they  do,  high  fever  lasting  for  weeks 
and  interfering  with  the  successful  outcome  of  the  case.  In  most  of 
these  effusions  large  numbers  of  tubercle  bacilli  may  be  found  micro- 
scopically, or  by  inoculation  experiments.  At  times,  they  become 
purulent. 

'^.  Effusions  due  to  mixed  infection,  of  exogenousorendogenousorigin. 
In  the  former  case  the  infection  is  brought  about  by  an  unsterilized 
needle,  in  the  latter,  by  pyogenic  bacteria  derived  from  the  lung 
coming  into  the  pleura  through  the  injuries  produced  separating  the 
adhesions.  Intercurrent  respiratory  diseases,  tonsillitis,  bronchitis, 
influenza,  etc.,  may  also  be  held  responsible  in  exceptional  cases. 

Brauer  and  Spengler^  maintain  that  some  exudates  convey  the 
impression  of  transudates,  especially  when  they  appear  while  the  lung 
reexpands  and  strong  intrapleural  negative  pressure  is  induced. 

Symptoms.— In  many  patients  with  pneumothorax  there  occur  small 
effusions  which  give  no  symptoms.  Because  of  the  small  amount  of 
fluid  in  the  pleura,  it  is  not  recognized  clinically;  neither  physical 
examination,  nor  roentgenography  discloses  their  presence.  In  some 
patients  these  effusions  are  discovered  accidentally.  In  others,  there 
is  slight  fever  and  discomfort  for  a  few^  weeks,  but  then  the  temperature 
declines  and  the  patient  keeps  on  doing  well.    There  is,  however,  one 

>  Berl.  klin.  Wchnschr..  1911,  147,  372. 
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point  which  may  give  a  clue.  Inflammatory  conditions  of  the  pleura 
reduce  its  absorptive  powers  and  refills  are  not  needed  as  often  as  when 
the  pleura  remains  normal.  If  the  intrathoracic  pressure  rises,  and 
overinflation  cannot  be  considered  a  cause,  an  exudate  is  usually  the 
cause.  The  fluid  in  these  cases  is  clear,  and  is  poor  in  cells,  only 
lymphocytes  are  found  in  small  numbers. 

In  others  the  onset  is  stormy,  with  pain  in  the  chest,  fever  and 
prostration.  An  examination  at  this  early  stage  may  not  disclose  any 
signs  of  an  effusion.  But  it  has  been  my  experience  that  when  high, 
continuous,  or  irregular  fever  suddenly  appears  in  a  patient  with  an 
artificial  pneumothorax  who  had  been  doing  well  before,  there  is  an 
acute  pleurisy,  and  that  signs  of  an  efl^usion  will  be  discovered  within 
a  few  days.  It  will,  however,  soon  be  noted  that  the  intrapleural 
pressure  increases.  In  many  cases  the  fever  declines  within  two  or 
three  weeks,  dropping  down  to  the  level  at  which  it  was  before  the 
complication  ensued.  In  some,  the  fever  continues  for  months,  though 
no  signs  of  mixed  infection  are  discovered.  In  the  afebrile  stage  the 
exudate  may  remain  within  the  chest  for  many  months;  I  have  seen  a 
case  in  which  it  remained  for  over  three  years.  But  the  patient  was 
doing  comparatively  well,  gaining  in  strength  and  weight.  Micro- 
scopical examination  of  the  exudate  shows  that  the  number  of  lympho- 
cytes is  large,  though  in  many  polynuclear  elements  are  in  abundance. 
If  the  exudate  remains  for  a  long  time  it  may  become  cloudy  and 
greenish  in  appearance  and  polynuclear  lymphocytes,  as  well  as 
eosinophiles  are  found  microscopically.  Even  then,  there  may  be  no 
other  microorganisms  than  tubercle  bacilli  in  the  exjidate.  In  some 
cases,  after  remaining  purely  tuberculous  for  some  time,  mixed  infection 
takes  place,  and  then  they  belong  to  the  group  of  septic  pleurisies. 
After  the  acute  stage  has  passed,  the  patient  may  feel  quite  comfortable 
for  a  long  time,  though  the  fluid  in  his  chest  remains  quite  abundant, 
excepting  for  the  dyspnea  on  exertion  and  precordial  heaviness  which 
trouble  him. 

The  third  group  consists  in  septic  exudates,  which  are  fortunately  not 
common.  The  onset  may  be  even  more  stormy  than  in  the  preceding 
group.  In  some,  a  chill  occurs,  followed  by  high  fever;  103°  to  104°  F. 
is  not  exceptional.  The  pains  in  the  chest  may  be  severe.  For  a  time 
the  fever  is  continuous,  or  remittent,  but  later  it  becomes  hectic,  with 
chills  and  profuse  sweating.  It  is  noteworthy  that  death  during  the 
first  few  weeks  is  rare  unless  the  effusion  is  due  to  perforation  of  the 
lung  (see  p.  827) .  As  a  rule,  these  patients  last  for  months  despite  the 
fever  and  concomitant  symptoms.  In  some,  the  fever  abates,  dropping 
to  100°  or  101°  F.  and  the  patients  live  for  months  with  pus  in  the 
pleural  cavity.  One  of  my  patients  lived  thus  for  three  years,  was  quite 
active  at  his  vocation,  when  the  pus  began  to  point  on  the  chest  wall. 
An  operation  gave  him  relief  for  another  year,  when  the  pus  again 
began  to  point  on  the  chest  wall,  and  he  recently  was  operated  upon 
again,  but  the  operation  disclosed  that  there  was  merely  a  cold  abscess 
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of  the  chest  wall.  In  the  majority  of  cases,  however,  the  fever  persists, 
tuberculous  changes  in  other  organs,  notably  the  larynx,  intestines, 
etc.,  make  their  appearance,  and  finally  amyloidosis  of  the  visceral 
organs  helps  in  ushering  out  the  patient.  It  is  noteworthy  that 
removal  of  the  pus  during  the  acute  stage  may  increase  the  fever  by 
favoring  absorption  of  the  toxic  products;  this  may  happen  even  after 
an  exploratory  puncture. 

The  bacteriology  of  these  purulent  effusions  is  that  of  empyema  in 
general.  In  milder  cases  pneumococci  and  other  diplococci  are  found; 
in  the  severer  and  toxic  types,  staphylococci  and  streptococci  and,  at 
times,  hemolytic  forms  of  these  microorganisms.  As  is  common  in 
mixed  infections,  the  tubercle  bacilli  are  outnumbered  by  the  pyogenic 
germs.  The  cytolog>^  is  also  that  of  a  severe  infection — a  high  count  of 
polynuclear  lymphocytes,  etc.  The  blood  changes  are  those  of  pyogenic 
infections. 

Pleurisy  with  effusion  in  the  untreated  side  is  extremely  rare.  So 
far  only  G  cases  have  been  reported  by  Als,^  Fishberg,^  Stivelman,' 
Heynier  and  Rossel,^  and  Zemmin^  of  pleurisy  with  effusion  in  the 
untreated  side  with  a  hydropneumothorax  after  artificial  collapse  of  the 
lung.  In  the  case  reported  by  the  writer,  a  hydropneumothorax  was 
complicated  by  an  effusion  into  the  left  pleura.  Both  effusions  were 
absorbed  within  three  months,  and  the  patient  made  an  uneventful 
recovery. 

Small  effusions  are  often  very  difficult  to  diagnosticate,  and  even 
roentgenogriiphy  may  fail  to  reveal  them;  they  are  especially  liable  to 
be  missed  on  a  plate  which  was  taken  with  the  patient  in  a  reclining 
position,  for  obvious  reasons.  I n  the  erect  position  careful  examination 
of  the  costopleural  sinuses  will  usually  reveal  them,  especially  in  the 
left  pleura,  when  the  patient  is  bent  toward  the  affected  side  while 
he  is  viewed  in  the  fluoroscope.  When  more  or  less  copious,  the  usual 
signs  of  hydropneumothorax,  flatness,  absence  of  breath  sounds, 
succussion,  and  a  splash  are  elicited.  The  flatness  elicited  on  percus- 
sion shifts  with  the  position  of  the  patient.  Now  and  then,  exquisite 
metallic  sounds,  and  a  metallic  tinkle  are  heard  on  auscultation. 

Effects  of  the  Pleural  Effvifwn,— The  effects  of  these  effusions  depend 
on  two  main  factors:  Whether  they  are  copious,  and  whether  they 
are  septic.  Some  authors  have  stated  that  small  serous  effusions  are 
rather  salutary  phenomena,  and  that  they  may  have  a  good  effect  on  the 
tuberculous  process  by  the  antibodies  they  produce  (see  p.  515).  But 
personal  experience  has  led  me  to  the  conviction  that  all  effusions, 
small  as  well  as  copious,  turn  out  unfavorable  in  most  cases.  Even 
small  effusions  reduce  the  absorptive  powers  of  the  pleura,  and  have  a 

»  Ztschr.  f.  Tuberkulose.  1920,  31,  333. 
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stroll j^  tendency  to  produce  adhesions  antl  niore  or  less  extensive 
obliterutinn  of  the  [>lenral  euvity  wherever  the  twn  inflamed  sheets 
nieet,  The  el<^ts  which  furin  in  ttiese  exiuhites.  even  in  small  ones, 
orpiTiize  and  interfere  with  further  inHatit>ns  nf  idr;  and  in  extreme 
eases,  whieti  are  not  mteormnon,  the  entire  pleural  eavity  is  thus 
obliterateil.  The  thiekened  pleura  is  often  felt  by  the  o[>erator  who 
atterni>ts  tc*  reinHate  the  ehest  as  a  very  peree]>tihle  (>l>.strnetinn  to  the 
entry  id"  the  neetile.  Later,  wlien  these  adliesi<ins  are  nr^anized  they 
enif>raee  either  organs,  espetiully  the  trachea,  nie<liastinum,  nnd  dia- 
phra^an  judling  them  toward  tlie  all'eeted  side.  Lasting  foi"  4i  Un\^ 
tinie  tliey  prtHluee  sect>n*hiry  shrinkage  of  the  bony  thorax,  manifesting 
itself  as  Hatteuing  and  retraction  of  the  affected  side,  the  ril»s  a])pn>a(  li 
one  another,  in  extreme  eases  even  overlapping  one  ani*tlnn\  the 
shoulder  dniops^  and  the  spine  bends;  the  scoliosis  having  a  concavity 
toward  the  side  with  the  jnienmothorax. 

Some  writers,  in  tliis  etiyntry  H.  Stivehnan,^  say  that  repeated  aspnra- 
tioiis  of  the  (hiid,  especially  after  watching  its  effects  on  the  jxtsition 
of  the  niediastimim,  antl  refilling  tire  eavity  with  air,  will  prevent 
adhesions.  In  my  experience,  when  adhcsicms  begin  to  form,  we  are 
umdiie  to  j)revent  them  from  nullifying  the  gootl  effects  of  the  pneumo- 
thorax h\  any  kru>wn  means.  Sotjuer  or  later  it  becomes  more  and 
more  difficult  to  refill  the  pleural  ca\  it\'  with  gas,  and  the  treatment 
must  be  given  up. 

Treatment.— Ho  long  as  there  is  no  high  fever,  and  especially  no 
cardiac  erjibarrassrnent,  it  is  l)est  to  lea\  e  these  effusiotis  alone  because 
they  keep  the  lung  collapsed,  and  this  is  what  we  aim  at  with  the 
tnatnient.  Aente  inHanunatory  processes  of  the  j>leura  reduce  the 
piiwer  of  absorption  of  this  uiemhrane,  and  refills  are  not  needed  as 
often  as  when  it  remains  normal. 

But  in  some  eases  in  which  the  fluid  in  the  pleura  accnmulates  rapidly 
ami  induces  dyspnea,  cyanosis*  etc.,  <)r  when  the  fever  arrd  [irostratitni 
are  marke<L  it  nuiy  he  necessary  to  witlnlraw  part  of  the  fluid  and 
replace  it  with  air,  lea\  ing  the  final  pressnre  at  (I,  or  even  below.  In 
the  usual  case  of  this  kirul  it  is  preferable  to  witlnlraw  the  fluid  l)ecause 
we  may  thus  retluce  the  fever,  though  many  writers  state  that  they 
prefer  to  withdraw  the  gas  in  cases  <if  eanliac  euilnirrassmcnt.  How- 
ever, it  appears  that  soon  after  withdrawal  the  fluid  usually  rcac^'unni- 
lates.  In  stane  teases  I  have  applied  autoserotherapy — withdrawing 
10  cc  of  fluid  and  reinjecting  it  subcntaneousiy,  and  am  undt^r  the 
impressltai  that  it  enhances  absorption.  liraner  objcrts  to  autosero- 
therapy in  these  eases  tai  account  of  the  large  mimlver  of  virulent 
tubercle  bacilli  in  the  exudate.  But  I  have  never  observed  a  tuber- 
cuhms  abscess  at  the  site  of  the  injection  of  serous  fluirl. 

These  exudates  must  always  be  carefully  watched.  In  case  they  are 
Hf)sorbed  too  rapidly,  tlie  lung  reexpands  and  mny  form  adhesions, 

>  Jour.  AiiL  Mvih  A^sn.,  19LM,  77,  12. 


826     OPERATIVE  TREATMENT— ARTIFICIAL  PNSUMOTHORAX 

thus  preventing  its  further  collapse  by  gas  inflation.  I  have  given  a 
fair  trial  to  the  various  methods  of  gas  replacement  which  many 
authors  have  suggested,  and  found  them  of  questionable  value. 
Withdrawing  the  fluid  and  injecting  gas  instead,  either  in  one  operation 
or  separately,  has  not  given  me  the  results  claimed  by  some  writers. 
Inasmuch  as  the  fluid  soon  reaccumulates,  the  intrapleural  pressure 
increases  enormously,  and  the  patient  again  suffers  from  cardiac  embar- 
rassment. In  some  cases  it  is  necessary  to  withdraw  fluid  or  gas  soon 
after  a  replacement  operation.  The  suggestion  that  watching  the 
position  of  the  mediastinum  will  give  a  clue  as  to  the  indications  does 
not  hold  in  most  cases.  In  some  it  is  held  by  adhesions  and  even 
high  pressure  will  not  move  it  much;  in  others,  there  is  a  "weak 
mediastinum,''  already  mentioned,  and  it  moves  with  the  least  amount 
of  gas  or  fluid  in  the  pleura. 

It  may  be  stated  again  that  a  copious  effusion  is  a  serious  complica- 
tion of  artificial  pneumothorax.  In  a  large  proportion  the  treatment 
must  be  abandoned  sooner  or  later  because  of  adhesions;  in  many 
complete  obliteration  of  the  pleural  cavity  results.  But  even  then  the 
patient  may  do  fairly  well  because  the  fibrosis  with  which  this  process 
is  accompanied  extends  into  the  lung  and  the  patient  may  recover  to 
a  degree  as  to  be  able  to  pursue  some  vocation  in  which  muscular 
exertion  is  not  essential.  In  other  words,  the  case  becomes  one  of 
fibroid  phthisis  and  the  prognosis  is  fairly  good. 

With  septic  effusions  things  are  different.  Pyothorax  complica- 
ting artificial  pneumothorax  is  a  serious  complication.  Some  last  for 
a  long  time,  but  in  most  cases  the  fever,  emaciation,  etc.,  are  instru- 
mental in  dragging  the  patient  down  hill  and,  within  a  few  months,  he 
succumbs  to  exhaustion,  amyloid  changes  in  the  viscera,  extrathoracic 
tuberculous  lesions — of  the  larynx,  intestines,  etc.  The  usual  surgical, 
treatment  of  pyothorax  is,  in  most  cases,  powerless  to  check  the  pro- 
gress of  the  disease  and  most  authors  prefer  repeated  aspirations  of  the 
pus  from  the  chest,  according  to  indications.  Now  and  then  we  meet 
with  a  case  in  which  the  pus  remains  in  the  chest  for  months,  or  even 
years,  and  the  patient  keeps  afebrile.  In  the  septic  cases  aspiration 
has  its  drawbacks:  Fistulous  tracks  are  often  left  at  the  points  where 
the  needle  is  inserted  to  withdraw  the  pus.  Several  surgeons,  notably 
Sauerbruch,^  Spengler,  and  others,  report  good  results  with  thoraco- 
plastic  operations.  But  even  when  one  of  these  surgical  operations  is 
successful,  the  patient  remains  an  invalid.  Recently  I  have  seen  good 
results  with  the  Carrel-Dakin  method  of  irrigating  the  pleura. 

In  rare  instances  the  pus  finds  its  way  out  through  a  bronchus  and 
the  patient  drains  it  out,  spitting  large  amounts  of  purulent  material 
for  months,  and  finally  recovers.  In  these  cases  we  should  instruct  the 
patient  as  to  the  value  of  posture  in  facilitating  the  expectoration  of 
the  pus  from  the  chest. 

»  Die  Chirurgie  der  Bnistorgane,  Berlin,  1920. 
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Perforation  of  the  Lung.— We  have  pointed  out  elsewhere  in  this 
book  that  small  cavities  in  the  lung  are  often  located  subpleurally, 
and  that  caseation  and  softening  of  the  pleura  are  not  exceedingly  rare 
in  pulmonary  tuberculosis.  So  long  as  the  pleural  sheets  are  in  apposi- 
tion, organized  adhesions  prevent,  in  most  cases,  the  breaking  through 
of  these  lesions  into  the  pleural  cavity.  But  a  pneumothorax,  especially 
if  the  gas  in  the  pleura  is  not  at  a  high  pressure,  will  favor  perforation 
of  these  lesions  with  resulting  infection  of  the  pleural  cavity. 

In  others,  as  I  have  seen  at  necropsies,  the  rupture  is  due  to  adhesions 
tugging  upon  the  pleura,  especially  during  cough,  overexertion,  etc. 
The  tear  occurs  in  these  cases  at  the  site  of  the  attachment  of  the 
tense  adhesion.  In  some  cases  it  may  be  said  to  be  due  to  direct 
perforation  of  the  visceral  pleura  with  the  needle  while  attempting  to 
fill  the  pleura.  This  may  be  prevented  by  invariably  directing  the 
needle  vertically  downward,  and  not  obliquely,  so  that  if  the  visceral 
pleura  is  punctured  it  is  not  torn.  In  rare  instances  perforation  occiu's 
through  a  pleura  already  filled  with  pus,  and  may  be  considered 
empyema  necessitatis,  the  pus  breaking  through  the  visceral  pleura. 

Perforation  of  the  lung  results  in  an  open  pyopneumothorax.  But 
in  the  spontaneous  open  pneumothorax  the  air  in  the  pleura,  as  well 
as  the  elasticity  of  the  lung,  are  instrumental  in  closing  the  opening 
into  the  parenchyma,  as  a  rule.  Here,  however,  the  perforation  remains 
open  indefinitely  because  of  the  rigidity  of  the  pleura,  as  well  as  of 
the  tuberculous  changes  in  the  perforated  lung.  The  result  is  that 
all  eflforts  at  clearing  the  pleural  cavity  of  septic  material  prove  unavail- 
ing; it  is  reinfected  constantly  from  the  lung  lesion.  Attempts  at 
refilling  are  futile,  because  the  gas  escapes  through  the  opening  into 
the  lung,  and  the  intrapleural  pressure  is  always  that  of  the  external  air. 
»  Perforation  is  not  extremely  rare,  and  has  occurred  in  some  cases 
in  which  before  the  accident  the  pneumothorax  brought  excellent 
results.  Burnand^  reports  that  among  300  cases  of  artificial  pneumo- 
thorax perforation  occurred  fourteen  times,  which  was  about  the 
ratio  observ^ed  by  most  authors. 

Perforation  of  the  lung  occurs  suddenly.  The  patient,  who  may 
have  been  doing  well,  is  suddenly  seized  with  intense  pain  in  the  chest; 
the  temperature  rises  and  signs  of  a  pleural  effusion  soon  make  their 
appearance.  I  have  had  a  case  in  which  the  perforation  occurred  dur- 
ing a  refill  and  I  noted  that  the  intrapleural  pressure,  as  registered  by 
the  manometer,  dropped  suddenly.  The  subsequent  course  is  that  of 
an  acutely  progressive  pyopneumothorax.  In  nearly  all  cases  the  rent 
in  the  visceral  pleura  remains  open  indefinitely,  and  the  pleural  cavity 
is  constantly  reinfected  from  the  tuberculous  lesion  in  the  lung.  In 
many  instances  the  water-whistle  sound  may  be  heard  owing  to  the 
air  rushing  in  during  each  inspiration  through  a  bronchus  which 
reaches  into  the  fluid  within  the  pleura. 

1  Aiin.de  M6d.,  1921.9,  22. 
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Those  who  tlo  not  siicoiniil)  scum  to  tiiis  ac't'ifltn)t,  rcTiiniii  with  a 
chmnir  pyopneuinotlionix^  hiit  the  pus  in  tlie  chest  is  tlniiiied  through 
a  fistula  e(niiniinH(iitinii  with  a  Imnu-hiis.  Posture  iiiHueiiees drainage. 
Sow  and  then  Jraina^e  is  interfered  witli  and  the  fe\ er  rises.  Sooner 
or  hiter  lieetie  frver  makes  its  H|jpearanee  and  aniyloid  eliangeis  in 
viseeral  orpins,  the  hver»  kidneys^  intestines,  etc.,  pve  symptoms. 
Death  is  finally  due  to  exliaustion. 

The  treatment  is  purely  symfitoinatie.  Even  in  the  eases  in  which 
tlie  puriileTit  secretions  are  well  drjoned  thrtiuxli  the  Vjronehi,  reeovery 
is  unhkeiy.  The  various  operative  jfrmedures  which  ha\e  been  sug- 
gested have  proved  of  no  real  value,  though  Spengler  reports  some 
siieeess  attained  hy  repeated  aspirati*ius  of  the  fluid  ami  a  series  of 
plftstie  o]>cratitms.  IVojjIiylaxis  \s,  liowever,  the  only  rational  thing 
to  (jl)ser\e.  Projjcr  teclniic  in  inrhuing  jHUMimuthorax,  especially  in 
liaralling  the  ncc<lh\  is  of  prime  importance*  Those  in  whom  there  is 
but  partial  coila|jse  of  the  lung  should  avoid  overexertion,  bt»<*ause  of 
the  danger  of  tugging  of  adhesions  and  tearing  tlie  hing.  Maintaining 
moihM'atc  or  high  intraplcnra!  pressure  is  another  exfrllcTit  jin»]>liyl- 
actic  measure.     This  can  lie  attaiia'd  fjy  timely  refills. 

Active  Lesions  in  the  TTntreated  Side.— Hxtensiiai  *>f  the  disease  in 
the  other  hing  is  perhaps  the  most  disheartening  eomplieation  during 
the  treatment.  It  lias  been  state*!  that  it  may  be  eausetl  hy  an  atteiiipt 
to  collapse  the  more  all'ected  lung  too  qniekly:  the  purnlent  matter 
is  sqneezetl  tnit  rn[)idly,  aritl  it  travels  along  the  l)rt*nrhi  ti*  the  other 
side  of  the  chest,  producing  pus  eml»(j|isms.  It  hasalst)  Iwen  attHhuttni 
to  excessive  pressure  in  the  pneumothorax.  It  has  iK*curred  in  some 
of  my  cases  and  in  ntJiie  cuuhl  I  attrilaite  it  to  these  causes.  In 
some  4>f  my  cases  there  was  a  hemorrhage  from  the  untreate*!  lung, 
but  it  soon  ceased.  The  writer  has  hail  cases  in  which  one  side  of, 
the  chest  was  treated  by  a  pneumnthi)rax  and  the  lesion  was  rnre<l, 
but  subsecjuently  a  new  lesinn  t1are<l  tip  in  the  opposite  lung,  which 
was  also  treated  hv  a  j)iitnjmothorax.  This  indicates  that  the  colla}>se 
and  compression  of  a  lung  do  n<4  necessarily  impair  its  funetioii 
permanently. 

Indications.  Forhmini  at  first  urged  that  only  far  advanced  eases 
of  phthisis  for  which  everything  had  already  been  tried,  but  no  relief 
was  ohtainefi,  should  he  giMTi  artificial  pneumotliorax.  As  a  conditio  j 
sine  ^lat  mm  it  was  insisted  upon  that  the  lesion  must  be  strietly 
unilateral,  and  that  any  involvement  of  the  other  side  of  the  chest 
is  a  contraindication  to  the  treatment. 

Factors  Entering  into  the  Selection  of  Cases.—  The  Form  nnd  Stage 
(ff  the  I)i.se(us(\—T\ivrv  are  munerous  cases  of  jilithisis  wlu'eh  are  doing  i 
well  and  recover,  with  or  without  any  treatment,  meilieinal,  specific^ 
climatic,  or  institutiimal,  and  it  is,  of  course,  not  advisable  to  subject 
them  to  the  (j|>eration  with  its  |)otentiai  complications.  This  is 
true  of  mild  inri|jient  cases»  and  abortive  tul>erculosis.  Fibroid 
phthisis  runs  an  exceedingly  ehronie  course;  the  pleura  is  often  exteii- 
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sively  involveil,  prerludirig  the  introduction  of  ^sls  into  the  herai- 
thorax  most  alTeeted,  and  cannot  \yv  treated  by  thh  method.  This  is 
also  true  of  the  most  connmjn  fr>rnis  nf  fihrtJiVi  phthisis  characterized 
hy  ilitfasc  iihn)sis  all  over  lioth  longs,  and  it  would  be  sheer  folly  to 
treat  hat  one  side  of  tiie  chest.  On  the  other  hand,  in  tla*  later  stages 
of  ditfnse  fibrt)sis,  when  excavations  form  in  one  lun^,  the  question  of 
pnemnotborax  is  t^*  be  considered,  provided,  of  course,  that  the  pleura 
is  free  from  flense  and  extensive  adhesions. 

It  is  the  acute  aral  |)ro^ressive  form  of  plitbisis  in  which  artificial 
pneumothorax  finds  its  best  indications  and  shows  the  most  striking 
therapeutic  results.  In  the  group  of  cases  known  as  galloping  eon- 
sumj^tion,  in  which  the  patient  is  carried  oH'  within  three  to  six  months 
l)y  a  rajadly  [)rogressing  inhltraticni,  caseation  and  excavation,  there 
are  many  who  can  be  sa^ed  by  the  induction  of  ]au'umotb<irax.  It  is 
fortunate  that  dense  pleural  adhesions  are  exeeptiimal  in  these  eases, 
and  a  pneunK^tborax  can  easily  be  indut^ed.  The  results  are  often 
astonishing— with  the  collapse  of  the  lung,  the  tachycardia,  fever, 
nightsweats.  congli,  expectoration,  etc.,  disappear,  and  within  a  few 
weeks  the  patient  is  reinvigorated  and  may  continue  to  gain  in  weight 
and  strength  indefinitely. 

It  must  be  stated,  however,  that  the  ultimate  results  are  not  as 
goiKl  in  acute  as  in  the  chronic  cases.  Soon  after  the  lung  is  collapsetl 
the  results  are  marvelous — liigh  fever  declines,  the  appetite  returns 
and  gains  in  weight  are  registered.  But  these  results  are  not  lasting. 
Within  a  few  m*aiths,  owing  to  some  complication,  a  change  takes 
place  nuich  quicker  than  the  initial  imprf)vement  ami  tlie  progress  is 
now  downwani  The  best  resnits  are,  after  all.  i^btainefl  in  chronic 
cases.  On  this  point  nnist  authors,  nc»tably  Forlanini,  Brauer,  Speng- 
ler,  and  Dnnnirest  and  Wurard/  agree.  The  reasons  are  obvious. 
The  fact  that  a  case  pursues  a  chronic  ciairse  is  an  indication  that  the 
resisting  powers  are  na^rc  or  less  good.  In  acutely  i)rogressing  cases 
the  local  treatment  of  the  lung  rioes  not  overcome  the  low  resistara^e, 
and  tuberculous  lesions  of  the  other  huig,  or  of  extrathoracic  organs 
appear,  millifying  the  reparative  prcK'ess  in  the  treated  lung. 

Ara>ttier  grfaip  f>f  cases  in  which  artifirial  pnenmothorax  rcufjers 
exrellcjit  service  are  th(Kse  which  have  recurrent,  copious,  and  nncmi- 
trollable  bcmorrfniges.  While,  when  afebrile,  the  patients  are  not  in 
grave  <langer,  and  death  due  ti>  exsanguination  is  rare,  yet  (Hir  eflorts 
to  preveTit  recurrence  of  hemorrhage  after  <me  has  lyeen  stop]>ed  hy 
keejjing  the  jiatient  iji  berl  for  several  weeks  are  (»ften  futile,  and  he, 
as  well  as  those  around  him,  are  <liscou raged.  1  liave  Inni  sfane  |>atients 
who  had  to  remain  in  betl  for  twtJ  or  three  naaiths  with  slight,  but 
protracted  hemorrhages,  one  following  another.  With  the  indu*"tion 
ijf  a  pnrmaothorax,  provided  we  succeed  in  completely  collapsing  the 
lung,   we   have  an  excellent   means  of  controlling   the  hemorrhage, 

J   Ui  prill i«iut'  du  piRumitthurax  thfrapeutique,  Paris,  U)19,  p.  189, 
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to  prevent  its  recurrence,  and,  in  addition,  to  give  the  tuberculous 
focus  an  opportunity  to  heal. 

Considering  that  the  hemorrhage  is  stopped  by  the  mechanical 
efTect — by  compressing  the  lung,  and  thus  plugging  the  bleeding  vessel, 
I  used  to  fill  the  pleural  cavity  with  gas  during  the  first  inflation;  in  one 
case  I  thus  allowed  2000  cc  of  gas  to  enter.  But  further  experience 
has  taught  me  that  such  large  quantities  are  not  necessary.  In  some 
cases  the  injection  of  300  to  500  cc  of  gas  suffices  to  stop  the  bleeding, 
and  I  now  am  more  conservative  in  this  regard.  On  the  next  day 
several  hundred  cubic  centimeters  of  gas  are  again  permitted  to  enter 
the  pleura,  and  refills  are  made  according  to  indications. 

It  is  obvious  that  only  one  lung  may  be  compressed  while  the 
second  must  be  left  to  carry  on  the  functions  of  respiration,  and  that 
it  is  useless  to  combat  a  lesion  in  one  lung  while  the  disease  is  smoulder- 
ing, or  progressing  in  the  other.  For  these  reasons,  it  has  been  found 
advisable  to  apply  pneumothorax  only  in  unilateral  cases.  But  as  a 
matter  of  fact,  in  more  or  less  advanced  phthisis  unilateral  lesions  are 
hardly,  if  ever,  met  with.  Clinical  experience  is  supported  in  this 
regard  by  autopsy  findings.  Inasmuch  as  strictly  incipient  cases  are 
not  to  be  treated  by  this  method  for  reasons  already  stated,  it  is  evident 
that  in  nearly  all  cases  in  which  pneumothorax  is  indicated  there  will 
be  found  signs  of  involvement  of  both  lungs  and  we  must  be  satisfied 
with  mild  or  moderate  lesions  in  the  untreated  side. 

In  practice  we  find  that  in  the  vast  majority  of  moderately  and 
far  advanced  cases  the  lesions  are  extensive  and  active  in  one  lung, 
while  in  the  opposite  there  is  limited  involvement,  or  signs  of  quies- 
cent or  healed  lesions.  Though  not  strictly  unilateral,  these  cases  can 
be  successfully  treated  by  pneumothorax,  if  not  prevented  by  pleural 
adhesions. 

It  is  interesting  that  careful  clinical  and  pathological  observations 
have  shown  that  only  exceptionally  is  the  untreated  lung  unfavorably 
affected.  In  spite  of  the  increased  functional  activity  because  of  the 
vicarious  work  it  is  compelled  to  do,  the  lung  usually  remains  in  the 
same  condition  as  it  was  before  the  opposite  lung  was  collapsed.  The 
vicarious  emphysema  which  is,  as  a  rule,  produced,  increases  its  size, 
and  dilates  the  alveoli  and  bronchioles,  thus  permitting  as  much  air 
to  be  passed  through  as  before,  when  both  lungs  were  active.  It  is  a 
common  observation  that  active  lesions  in  the  untreated  lung  improve, 
or  heal,  after  a  pneumothorax  is  induced  in  the  more  affected  side. 
The  factors  operative  in  such  cases  are  not  well  understood.  The 
increased  blood  supply  may  have  something  to  do  with  it.  The  diminu- 
tion in  toxic  absorption  from  the  ulcerating  and  excavated  lung  may 
give  the  patient  a  chance  to  recoup  his  natural  reparative  forces, 
unhampere<l  by  the  toxemia  from  extensive  suppurating  areas.  How^- 
ever,  this  is  not  the  rule.  In  some,  lesions  in  the  untreated  lung  flare 
up  and  extend,  as  has  happened  in  some  of  my  cases ;  copious  hemoptysis 
even  occurred  from  the  untreated  lung. 
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Forlanini,  Brauer,  Spengler,  Saugman,  Morelli/  and  many  others 
have  argued  that  all  advanced  cases  should  be  given  an  opportunity 
to  benefit  by  artificial  pneumothorax.  In  far-advanced,  bilateral,  or 
"hopeless"  cases  one  side  is,  as  a  rule,  extensively  involved,  while  the 
other  side  shows  only  limited  involvement,  though  the  lesion  may  be 
evidently  active.  In  such  cases  it  is  urged  that  the  more  affected  side 
should  be  treated  on  the  principle  that  there  is  nothing  to  lose  and 
everything  to  gain.  Forlanini*s  experience  has  taught  him  that  when 
the  untreated  side  has  but  a  limited,  even  though  active  focus,  the 
chances  of  success  are  better  than  would  be  expected  a  priori.  When 
both  sides  are  extensively  affected  the  chances  of  recovery  are  slim 
indeed,  but  improvement  in  the  general  condition  may  be  anticipated, 
and  prolongation  of  life  is  not  unlikely.  At  times,  Forlanini  says,  we 
may  be  astonished  that  even  such  patients  are  cured.  In  most  cases 
the  removal  or  diminution  of  toxic  absorption  gives  the  patient  an 
opportunity  to  muster  his  natural  forces  of  resistance  and  comfort, 
often  superior  to  that  obtained  in  operative  procedures  for  incurable 
cancer  of  the  stomach,  may  be  procured. 

There  is  another  important  point  to  be  borne  in  mind :  We  are  not 
always  able  to  ascertain  positively  whether  the  lesion  in  the  less 
affected  side  is  active,  quiescent,  or  even  healed.  Rales  and  amphoric 
breath  sounds  heard  over  a  given  area  of  the  chest  wall  are  not  always 
autochthonous,  but  may  be  in  fact  transmitted  by  conduction  from 
the  opposite  side,  and  this  is  at  times  very  difficult  to  differentiate, 
as  was  already  mentioned.  Indeed,  perfect  symmetry  in  location  of 
rales,  especially  on  both  sides  of  the  spine  in  the  upper  part  of  the  chest 
posteriorly,  should  always  excite  suspicion  that  they  may  be  trans- 
mitted, and  on  the  side  on  which  they  are  weaker  it  is  probably  so. 
The  best  procedure  to  ascertain  such  conditions  is  to  auscultate  from 
the  affected  to  unaffected  side  by  moving  the  stethoscope  horizontally; 
if  the  rales  remain  the  same  in  number  and  character,  but  more  or  less 
weaker,  they  are  probably  transmitted.  W^e  know  that  rales  change 
in  character  in  various  lesions,  and  if  we  find  the  character 
and  number  of  the  rales  on  both  sides  remain  the  same  throughout 
several  days,  it  becomes  more  probable  that  they  are  transmitted  from 
the  sick  side  to  the  healthy  side.  With  the  collapse  of  the  lung,  the 
rales  disappear,  and  those  audible  in  the  untreated  lung  may  also  dis- 
appear. 

During  and  after  pulmonary  hemorrhage  also  there  are  often 
heard  rales  all  over  the  chest  which  disappear  in  the  unaffected  side 
within  several  days,  but  when  audible  they  give  the  impression  that 
both  lungs  are  extensively  involved.  Roentgenography  is  of  little, 
if  any,  assistance  in  clearing  up  many  of  these  cases. 

Some  French  and  Italian  authors  have  suggested  "diagnostic 
pneumothorax'*  in  cases  in  which  we  are  uncertain  whether  the  disease 

*  Pneumothorax  Artificial  y  otras  intervenciones  en  la  Tuberculosis,  MontevideOt 
1919. 
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is  active  in  hnth  sides,  Tlie  inc^re  aH'ei  te*l  pleiirii  is  iiiHatetl  with  gas. 
ami  the  opposite  liiiiir  is  watehefl .  In  eases  in  which  the  ph\'sieal  signs 
of  (Hsetise  are  of  the  transmitted  kind,  they  disappear  soon  after  the 
\\m^  is  (^olhipsed*  Bui  in  ease  they  ]>ersist  in  spite  of  a  complete 
pjicninuthf>nix  and  the  ^^eucral  eoiKhtion  of  the  patient  is  aggravated, 
the  pneiniiotliorax  is  alhnved  t<j  he  ahsorlied  or,  in  more  nrgent  ra,ses, 
the  gas  is  as]>irated  and  the  hmg  jiermitted  to  reexpand.  I  have 
reix^ateilly  resorted  to  this  pr{>ceilure  and  have,  in  rare  instances^  been 
rewanled  hy  iai]>roving,  or  even  arresting  the  progress  of  the  disea^^ 
iTi  a  rase  whicli  a}*(K'i»red  hopeless. 

There  are  sfaiie  wlio  l>elieve  that  even  incipient  cases  ought  to 
he  treated  witli  pnenriiothorax.  Among  the^e  rnay  hv  mentioned 
Mnrpliy,^  Lemke,  Bnltn<^k  and  TwitchelL  (»ray,-  Fi^rlanini,  \tm 
Adeluiig.  Fiery,  and  some  others.  Mnrphy  ami  Krenscher  say :  *'Is 
it  well  to  wait  until  the  outlook  is  so  desolate?  Is  the  lung  collapse 
j^uch  »  desperate  operation  as  to  be  used  only  as  a  last  resort?**  With 
this  I  am  not  in  agreement.  If  the  treatment  lasted  only  a  certain 
and  limited  time,  the  patient  could  he  inh^rmed  of  the  details  and 
given  the  choice,  lint,  inasmuch  as  we  are  not  in  a  ])osition  to  give 
the  patiejit  dehiiite  informal it)ii  as  tf>  the  probable  duration  of  tlie 
treatments  and  a  large  proportion  of  these  teases  reet^ver  under  tlie 
old  and  trie<l  methods,  we  shoidd  not  subject  mild  incipient  eases 
to  the  ilangers,  efjmplications,  an<!  tin  ration  of  pncumnth<>rax.  I 
still  iiotil  that  only  progressive  av  hopelerss  eases  are  to  l>e  given  this 
treatment. 

Contraindications.  -  To  some  extent  the  <'ontraindieations  have 
already  bec!i  given  while  speaking  of  the  indif  atitjns,  but  there  remain, 
yet  to  be  discussed  certain  condititjus  wliith  prechidc  the  induction  of'l 
an  artificial  pnemnothorax,  mainly  those  depemling  on  the  clinical 
form  r>f  the  disease,  the  cfK*xistence  of  extrathtiracie  tul>erculosis,  anil 
of  other  diseases.  Because  pneumothorax  only  acts  lo<*ally  on  the 
treated  lung,  acute  miliary  tulier^iilosis,  in  which  both  lungs  are 
usually  cfjually  invulvefl,  is  not  suitable  for  this  treatment.  Fibroid 
phthisis  with  extensive  pulmoruiry  emphysema  is  not  suitable  for  this 
mode  of  treatment,  excepting  when,  in  addition  to  the  en^physema, 
there  is  a  lr»ealized,  snijpurating  exeavatitju  which  is  the  cause  of  fever, 
sweats,  ctiugh,  ex^iectoration,  etc.,  midermining  the  patient.  An 
artificial  piicumotlH>rax  may  in*  ajjplie<l  as  a  palliative  measure. 

The  most  important  forms  of  extrathoraeie  tuberculosis  which 
complicate  i)hthisis  are  laryngeal  and  intestinal  involvement.  Clinical 
experience  has  shown  that  f)neuniothorax  nuiy  relieve  these  complica- 
tions to  an  anuizing  extent.  It  apj>ears  that  when  the  tulierculous/ 
toxemia,  due  to  an  active  extensive  focus  in  the  lung*  is  n*iuoved 
by  a  pneumothorax,  a  slight  laryngeal  lesion  often  improves,  aial 
thert*  arc  r\eu  some  eases  in  which  complete  cure  was  obtained  t*f 


1  IiitcrBtotc  Mvd.  Jour,.  1914«  Slj  260. 
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both  the  lung  condition  and  the  extrathoracic  lesions.  A.  de  Gradi,* 
Zink,2  YQjj  Adelung,  and  others,  have  reported  such  cases,  and  F'orlanini 
speaks  of  them,  though  he  confesses  his  inability  to  explain  them. 
On  the  other  hand,  Renon  says  that  he  was  struck  by  the  frecjuency 
of  grave  intestinal  lesions  found  at  the  autopsies  of  cases  treated  by 
pneumothorax.  Dumarest  and  Murard  have  observed  frequently 
that  mild  intestinal  lesions  were  aggravated  soon  after  the  induction 
of  pneumothorax.  This  is  in  agreement  with  the  writer*s  experience. 
Nearly  all  cases  of  pneumothorax  that  died  under  our  observation  had 
intestinal  lesions.  Conceding  that  the  chances  of  cure  are  remote,  slight 
laryngeal  and  intestinal  complications  should  not  deter  us  from  apply- 
ing pneumothorax  if  the  case  is  otherwise  suitable,  on  the  principle  that 
there  is  nothing  to  lose  and  everything  to  gain.  Of  course,  advanced 
laryngeal  lesions,  with  dysphagia,  and  intestinal  ulceration,  peritonitis, 
and  amyloid  degeneration  of  the  viscera,  are  distinct  contraindications 
to  the  induction  of  pneumothorax. 

Diseases  of  the  heart,  bloodvessels,  and  kidneys  have  been  found  to 
materially  lessen  the  chances  of  recovery  with  an  artificial  pneumo- 
thorax, and  are  therefore  mentioned  as  contraindications  to  the  treat- 
ment. They  are  all  accompanied  by  disturbances  of  the  circulation, 
and  the  patients  do  not  bear  the  deprivation  of  the  breathing  area  of 
a  complete  lung.  Forlanini,  however,  has  found  that  when  compen- 
sation is  good,  pneumothorax  may  be  induced  with  some  chances  of 
success.  Some  object  to  the  production  of  a  pneumothorax  in  persons 
over  forty  years  of  age.  Kautenberg^  reports  death  within  two  days 
after  induction  of  pneumothorax  in  two  patients  over  fifty  years  of 
age,  and  points  out  that  rigidity  of  the  thorax,  pulmonary  emphysema, 
etc.,  which  go  with  advanced  age,  are  distinct  contraindications  to 
this  mode  of  treatment. 

Diabetes  has  not  been  found  to  interfere  with  the  successful  out- 
come of  an  artificial  pneumothorax,  and  the  same  is  true  of  preg- 
nancy. There  have  been  reported  several  cases  in  which  pneumothorax 
was  induced  in  pregnant  women  who  went  on  to  term,  were  delivered 
of  healthy  infants,  and  continued  under  the  treatment.  In  one  of  my 
cases  the  woman  was  six  months  pregnant  when  a  pneumothorax  was 
induced.  The  effect  on  the  lung  was  excellent,  complete  collapse 
was  attained  and  the  general  symptoms  completely  disappeared. 
The  temperature  chart  (Fig.  127)  shows  clearly  the  effect  on  the  fever, 
but  she  miscarried  four  weeks  after  the  first  inflation  of  gas.  It  is 
noteworthy  that  the  temperature  and  the  general  condition  of  the 
patient  were  not  influenced  by  the  miscarriage. 

Ina^smuch  as  patients  with  artificial  pneumothorax  may  have  to  go 
around  with  colla])se(i  lungs  for  many  years  it  is  interesting  that  when 
affected  with  sonic  disease  requiring  surgical  intervention  they  may  be 

^  Clazz.  mod.  ital..  1910,  61,  281. 

*  Boitr.  z.  Klinik  d.  Tul)erkulo8c.  1913.  27,  155. 

'  Ztschr.  f.  Tuberkulosc,  1920,  32,  1. 
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given  a  general  anesthetic.  Hey- 
nier^  subject eci  fmir  patients  tci 
openitions  for  tulMTcylosis  of  the 
kiilney,  intestine,  inHst(»i<litis.  etc, 
^ivini?  them  generjil  anesthesia  of 
chh>roform  a  ml  ether  for  as  long 
as  forty-fi\'e  minutes.  There  was 
nut  r»l)serve(l  any  excessive  dyspnea, 
{*yan<»sis  or  shock  <  In  ring  atui  after 
tlie  anesthesia,  the  snrgical  wounds 
healed  uneventfnlly,  and  the  t*on- 
dition  of  the  hmgs  and  plcnira  re- 
midned  nnat1Vete<l  by  the  surgical 
intervention. 

Real^  reports  the  case  of  a  preg- 
nant woman  with  a  narnjw  pelvis 
iuid  a  small  dermoid  cyst.  A 
(Vsarean  section  was  jierformed 
iind  the  living  child  and  the  tumor 
were  removed.  Both  the  mother 
and  the  chiitl  did  welL 

Pleural  Adhesions.  —  These  are. 
strictly  speaking,  nfit  neeessfinly 
(*ontraindications  to  the  induction 
of  a  pnenmothorax,  but  they  are 
hindrant  es  tn  its  successful  accom- 
plislnuent.  In  unmy  eases  no  nitro- 
gen at  all  can  be  intr<Mluced»  U-causc 
of  extensive  and  ilense  a<lhesioiis 
and,  afttT  several  punctures  are 
niatle,  the  case  is  given  n]*asunsnit- 
ahle  for  treatment.  Frequently  an 
area  is  found  which  is  free  and 
some  gas  is  intnxhiced,  hut  further 
attempts  to  introduce  a  sufficient 
quantity  to  eoiupletely  collaps*^ 
the  lung  meet  w^ith  failure.  This 
failure  may  be  of  various  degret^s* 
In  sfuiie,  the  pleura  is  free  only 
over  a  siruitl  area  and  a  small  pocket 
of  gas  can  In*  made,  while  the  rest 
of  the  i>leura  is  adherent.  Xo  im- 
provement in  the  condition  can  he 

*  Srhwi'iti  Rij!id,sclinij  f.  Med..  IW^K  ai. 
277. 
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expected  ^•ind  the  treatment  must  be  almndnned.  Pleural  atlhesions 
often  interfere  with  the  treatment  in  a  petiiiiar  way.  The  pleura  is 
free  all  over  the  chest,  except  its  upper  third,  over  the  tuhereulous 
lesion,  where  it  is  densely  adherent.  There  may  he  a  cavity  in  that 
location  surrounded  by  stitT  walls.  The  result  is  that,  while  we  sueeee<l 
in  collapsing  the  lower  two-thirds  of  the  lung,  the  part  which  is  diseased, 
and  which  we  aim  mainly  at  eoHapsing  in  order  to  expel  the  pus  and 
detritus  from  the  purulent  cavity,  and  thus  prevent  t<jxic  absorption 
and  l>ring  about  coaptation  of  its  wall  with  a  view  of  giving  them  an 
opportinuty  to  cicatrize,  cannot  he  collapsed,  and  the  disease  keeps 
on  its  usual  course.  This  is  notably  the  case  with  old  cavities  having 
stiff  fihnms  walls  which  refuse  to  yield  to  the  gas  pressure.  Many 
failures  are  dne  to  this  conrlition.  Fig.  1 ,  Plate  XXII  shows  a  nK*ntgeuo- 
grain  of  such  a  <"ase.  in  s]nte  of  all  efforts  to  collajise  the  lung  com- 
pletely, the  adhesitjns  artmnd  the  lesion  prevented  the  collapse  of  the 
diseased  part  of  the  lung. 

Jacol»aeus^  has  succeeded  in  cauterizing  such  aflhesions  and  thus 
breaking  them  up  permitting  the  linig  to  collapse.  He  uses  for  tliis 
purpose  the  thi^racoscope,  making  but  two  punctures  without  profluc- 
ing  a  wide  opening  in  the  chest  wall.  Ciuided  by  the  thoracoscope  he 
locates  the  adhesions  and  cauterizes  them  with  the  glowing  wire. 
His  statistics  of  ^^7  cases  show  tliat  in  27  he  severed  the  adhesions  so 
that  complete  collapse  of  tlie  lung  was  obtained.  From  what  1  have 
seen  of  this  procedure  I  have  not  been  favondily  impressed  b\'  it. 
It  is  not  at  all  the  harmless  operation  which  its  sponsor  claims.  A 
piatient  who  is  doing  well  should  not  be  subjected  to  thoracoscopy. 

At  times  the  pleural  adhesions  are  not  very  dense;  in  fact,  slight 
adhesifms  are  saifl  to  be  jyresent  in  practically  all  advanced  cases  of 
phthisis,  and  an  increase  in  the  pressure  while  introducing  the  gas 
breaks  them  up  and  success  is  finally  attained — the  lung  is  completely 
collapsed. 

Proportioii  of  Cases  Suitable  for  Artificial  Pneumotliorax. -The  pro- 
portion of  cases  suitable  f(jr  tlie  treatment  is  very  small  indeed.  Statis- 
tics of  most  writers  seem  to  indicate  that  less  than  5  per  cent  of  all  cases 
that  come  under  their  observation  are  suitable  h^r  this  treatment. 
Hardly  2  per  cent  of  the  cases  that  came  under  my  observation  during 
the  past  ten  years  could  be  cfnistilered  suitable  f<ir  pneumothorax 
treatment.  Lemke-  appears  to  be  the  only  author  whose  clinical 
experience  has  been  to  the  effect  that  he  has  had  to  almnrhm  the 
operation  in  Ivut  a  small  pro|H>rti(jn  of  the  selected  cases  because  of 
pleural  adhesions.  Perhaps  the  reason  is  that  he  tjijcratcd  <m  in*  ipicnt 
cases,  Bernard^  found  amraig  62S  patients  only  22  in  wlunn  he  the  night 
pneumothorax  was  indi(*atefl,  an<l  among  these  he  succeeded  <mly  iu 

»  Handb.  d.  TutxTkulo^*,  UU4.  1,  7:il.  Sura.  Gyiie<\  and  Ob«U  1921,  32,  493. 

«  Jour,  Am.  Mtd.  Askq..  1S*J9.  30,  95i#.  M>2;1,  1077. 
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6  cases  in  completely  collapsing  the  lung,  in  11  adhesions  prevented 
the  creation  of  a  complete  pneumothorax,  and  3  refused  to  submit  to 
the  treatment.  J.  Courmont  found  among  352  patients  only  31  that 
were  suitable.  Among  110  apparently  suitable  cases  only  in  32  per 
cent  could  Zink  produce  complete  pulmonary  collapse,  and  in  24  per 
cent  he  failed  to  enter  the  pleura  altogether  because  of  pleural  adhesions. 

Saugman  found  that  in  33  per  cent  of  the  selected  cases  adhesions 
prevented  the  entry  of  gas  into  the  pleural  cavity.  Even  with  Brauer's 
method,  the  proportion  of  failures  exceeds  25  per  cent.  It  must,  how- 
ever, be  mentioned  here  that  while  in  most  cases  complete  collapse  is 
best,  a  partial  pneumothorax  at  times  serves  a  good  purpose,  and 
many  writers  report  excellent  results  when  only  creating  one  or  more 
gas  pockets  in  the  pleura,  and  in  some  of  my  cases  the  improvement 
was  remarkable  under  such  conditions.  Kuthy,'  Faginoli,  and,  in  this 
country,  von  Adelung  even  practise  partial  inflation  of  the  two  pleurae 
aimidtaneoufihi  in  bilateral  cases,  and  they  say  that  the  results  have  thus 
far  been  apparently  beneficial.  To  my  mind  this  improvement  can 
only  be  seen  in  chronic  cases  of  phthisis,  in  which  the  cavities  are 
surrounded  by  stiff  walls  of  connective  tissue,  and  which  do  not 
secrete  any  more.  Exquisite  amphoric  breath  sounds  are  heard  over 
such  cavities,  but  no  rales.  The  excavations  are  not  the  cause  of  the 
constitutional  symptoms  which  disable  the  patient,  but  the  more  acute 
patches  of  infiltration  in  other  parts  of  the  lung  are  responsible  for  the 
fever,  nightsweats,  etc.  Compressing  these  parts  we  may  achieve 
good  results.  In  these  cases  we  hardly  ever  adiieve  a  cure  with 
pneumothorax,  because  the  cavity  cannot  cicatrize  or  contrac  t  owing 
to  the  stiffness  of  its  walls  which,  together  with  the  pleural  adhesions, 
prevents  its  collapse  by  the  gas  pressure.  Lut  they  may  be  greatly 
relieved  by  a  pneumothorax.  However,  doubV*  pneumothorax  is  a 
very  dangerous  affair;  I  would  not  venture  to  induce  it.  We  must 
alw  ays  bear  in  mind  the  possibility  of  rupture  of  the  lung,  or  of  simple 
s])ontaneous  pneumothorax,  which  may  occur  even  when  the  most 
skilled  operator  is  in  attendance.  In  fact,  several  authois,  especially 
Morgan,  Faginoli,  report  rather  unfavorable  results  with  this  pro- 
cedure. 

Duration  of  the  Treatment.— The  question  how  long  the  pneumo- 
thorax must  be  maintained  in  order  to  achieve  a  cure  cannot  be 
answered  categorically:  no  rules  can  be  laid  down  which  will  apply  to 
all  cases.  In  fact,  considering  that  this  method  of  treatment  has 
been  applied  such  a  short  time,  there  are  few  who  have  many  cases 
under  observation  for  from  six  to  ten  years,  an<l  even  they  have  not 
agreed  as  to  the  usual  duration  of  treatment  of  a  successful  case. 

It  ap|x»ars  that  we  cannot  count  on  less  than  two  years  in  the  most 
favorable  easels,  although  I  have  had  success  w  ithin  one  year  in  several 
cases     the  pneumothorax   was  allowed   to   be  absorbed   and   there 

»  (Vntrall)   f.  d.  Cles.  Tulx-TkuloscforschunK.  1921.  15,  31J4. 
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occurred  no  relapse  of  the  disease.  But  these  cases  are  comparatively 
few.  To  my  mind,  the  most  difficult  problem  is  to  determine  when 
the  healing  process  has  been  completed,  so  that  if  the  lung  is  permitted 
to  reexpand  no  active  lesion  will  remain  to  flare  up  again  by  the  respira- 
tor>'  movements.  This,  however,  is  difficult  an(l,  I  believe,  impossible 
to  determine  with  any  precision  so  long  as  there  is  complete  collapse 
of  the  lung,  and  the  general  condition  of  the  patient  is  good  because  of 
the  collapse.  Moreover,  if  we  allow  the  pneumothorax  to  be  absorbed 
too  early  there  may  not  only  be  a  relapse  of  the  disease,  but  experience 
has  shown  that  the  pleural  sheets  are  likely  to  adhere,  and  the  fibrous 
bands  prevent  the  formation  of  a  new  pneumothorax,  if  we  find  that 
this  is  indicated. 

It  is  for  this  reason  that  whenever  we  decide  to  discontinue  the  treat- 
ment we  must  watch  the  patient  carefully  while  the  gas  is  slowly  being 
absorbed,  and  if  some  symptoms  appear,  such  as  fever,  cough,  expec- 
toration, anorexia,  tachycardia,  etc.,  we  must  at  once  reinflate  the 
pleura.  Forlanini  says  that  many  patients  require  a  pneumothorax 
indefinitely,  which  is  undoubtedly  true,  and  most  authors  who  have 
had  experience  w  ith  this  method  of  treatment  for  many  years,  and  had 
opportunities  to  observe  their  cases  for  long  periods  of  time,  agree  with 
him. 

In  his  most  recent  report  of  172  cases  observed  for  two  to  eleven 
years  Saugman^  says  that  he  thinks  "  we  may  consider  it  a  dangerous 
thing  to  cease  treatment  before  the  lapse  of  more  than  one  year." 
He  adds  "  in  chronic  cases  I  am  much  afraid  of  discontinuing  the  treat- 
ment before  three  or  four  years,  and  even  after  four  years  relapses  are 
not  impossible.**  He  considers  the  cessation  of  a  pneumothorax  always, 
in  a  measure,  a  risk,  and  he  lets  the  patient  be  treated  for  about  five 
years.  But  Forlanini,  Brauer,  and  myself  have  had  in  some  eases  good 
and  even  permanent  results  after  six  months*  treatment.  It  is,  however, 
better  to  continue  for  at  least  two  years  in  all  cases.  In  chronic  cases 
we  must  consider  two  years  as  the  absolutely  shortest  period  of  treat- 
ment, and  in  doubtful  cases  it  must  be  prolonged  for  three  and  even 
four  years.  The  inconvenience  to  the  patient  in  having  infrequent 
refills,  four  to  six  annually,  is  trifling  considering  that  he  can  pursue  his 
vocation,  compared  with  the  hazards  of  a  relapse  in  case  the  lung  is 
allowed  to  reexpand  too  early.  It  is  therefore  better  to  continue  the 
treatment  for  a  year  hmger  than  to  stop  one  month  too  early.  If  the 
disease  is  extensive  it  is  advisable  that  the  inflations  should  be  con- 
tinued over  long  periods  of  years,  perhaps  indefinitely. 

Limitations  of  Pneumothorax  Treatment.— We  have  shown  in  detail 
the  remarkable  results  of  artificial  pneumothorax  in  the  treatment  of 
tuberculosis,  and  emphasized  the  fact  that,  unlike  other  modes  of 
treatment,  this  has  been  applied  in  advanced  and  even  hopeless  cases, 
in  cases  in  which  the  diagnosis  is  not  in  doubt,  and  which  show  a  ten-. 

»  Lancet,  1920,  2,  685. 
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iieiK'V  to  prn^rt'ssiuiK  HtH-atisf^  i>f  tlicse  iHU(iii*slioiTnhlr  mtTits  some 
uiitliors  lutvt'  prtmoiJuctHl  il  tlu'  most  iiM|H)rtuat  advaiKT  io  our  itttrmjits 
at  curing  tuberniltujs  patients.  lint  it  has  its  liniitatioiis  which  should 
l>c  iiiciiticjjunl  hcfnrc  rlisinissing  tlie  sulijcct. 

To  hi'giu  with,  very  few  |>atients  are  suital>le  for  the  treatment; 
we  have  shown  tliat  the  must  san^niue  find  hardly  Tj  per  cent  of  tuber- 
culous patients  can  he  classed  as  proper  for  the  treatment,  and  I  am 
inclined  in  a^ree  with  HeiKiu'  that  less  than  I  per  cent  of  all  eases  are 
really  suitahte.  hi  othrr  words,  even  if  all  the  easi^s  suhjccted  tt>  the 
operation  were  enred,  which  is  not  the  case,  as  we  sliall  sf>on  show,  95 
per  c*ent  of  the  sufferers  from  this  disease  w^ould  still  have  to  he  cared 
for  by  (?ther  rneth(»ds  of  treatment. 

The  t€\st  of  a  cure  shouhl  be  maile  on  acnite  and  pr*>ji;re*s3ive  eases  and 
here  [meninothorax  shmvs  tliat  it  is  very  often  effective  in  retincing, 
fever»  removing  symptoms  of  toxemia,  etc.  But  we  have  seen  that  just 
in  this  class  of  cases  the  improvement  is  not  pernument,  as  a  rule.  After 
an  improvement  lasting  a  few  weeks  or  months  there  is,  iu  nit»st 
instant es,  a  turn  to  the  worse,  the  patient  l>egins  to  lose  out.  lu  the 
chronic  cases  many  brilliant  results  are  attainecL  But  the  majority 
do  well  for  a  certain  time  until  son»e  complication  comjx'ls  us  to  almuiion 
the  treatment,  and  the  patient  must  be  cared  for  by  the  usual  methcnls 
of  treatment.  In  upwanl  of  50  per  cent  of  cases  pleurisy  complicates 
matters  and  does  harm  which  is  at  times  actually  disheartening.  In 
a  large  proportion,  a  lesicm  in  the  untreated  sirle  Hares  up  and  we  must 
cease  refillings.  In  still  others,  extratlujracic  tul)erculous  lesions, 
especiall\'  of  the  intestines  and  larynx,  complicate  matters,  and  nullify 
the  gwjd  cHVt  ts  attained  in  the  treatcfl  lung,  fn  a  large  proporticm 
of  cases  we  snrcced  in  compressing  the  lung  exc*t^pting  the  fiart  which 
is  the  seat  of  the  lesion,  and  which  is  held  by  dense  adhesions  which 
cannot  be  se|>arated  by  gas  |)ressure.  In  these  cases  we  camiot  claim 
success  merely  l>ecause  they  survived.  Nearly  all  remain  with  sym]>- 
toms  of  chronic  phthisis.  They  survive  without  pneumothorax  in 
numy  chr4*nic  cases. 

Tubercnh»sis  is  a  very  costly  disease;  when  treated  with  artificial 
pneumothorax  it  is  even  costlier.  We  have  shown  tliat  the  lung  must 
be  kept  compressed  at  least  two  years,  and  in  many  cases  more  than 
five,  M4>reovcr,  while  many  patients  with  c^jJlapscf!  lungs  are  well 
able  to  work,  Hist-  even  reports  the  histtjry  of  a  patient  with  an 
artificial  pneumothorax  who  withstood  the  hardships  of  war  unscathed, 
the  majorit\'  are  practicall\'  invalids  as  long  as  tliey  have  a  collapsed 
lung.  The  ability  to  do  light  work  which  many  writers  speak  of  in 
this  connection  is  not  unique  to  tuberculous  patients  with  collapsed  i 
lungs.  In  every  hospital  for  chronic  and  advanced  tuberculous  cases 
a  large  projKjrtion  of  the  patients  are  fit  fi^r  light  work,  and  tliere  are 


*  Puri«  ni^'dioaJ,  1921,  U.  24. 
«  Prf-siKt  M^icjklc,  lUU,  38.  092. 
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tlKmsands  f>f  persons  to  l>e  seen  in  cities  wh{>  work  !jn>re  nr  less  fi>r 
years  cles[)ite  extensive  (luiesf^ent  lesinns  in  tlie  Inn^^s. 

It  is  elcar  that  but  few  pMtients  ran  raise  the  finals  with  wliieli  to 
supjjort  themselves  fur  years  vvliile  under  treatment.  It  is  det  iiledly 
wrun^  to  ineliue  a  pnrnnioth<irax  wliik^  the  patient  is  in  a  sanatorium, 
and  srjon  discharge  hiai  hoping:  that  he  will  continue  the  treatment  at 
home.  In  nearly  all  sneh  eases  that  ha^T  come  under  my  observation 
the  treatment  wasabandtmed  soon  after  the  patient  left  the  institution. 
And  it  eannut  he  ex|jeeted  under  present  conditions  that  sanatorinrns 
or  hospitals  should  keei>  this  class  of  eases  for  two,  three,  five,  or  more 
years.  It  appears  to  the  WTiter  that  pneumothtjrax  treatment  can  at 
present  only  be  ^iven  to  the  rich  or  moderately  well-ttwlo  who  are 
assured  of  skilful  care  for  a  number  nf  years,  and  luive  patience  to 
eontinnc  despite  unfavnrabh'  complieations, 

Ultiniate  Results.  -In  tlie  writer  s  experience  the  inunediate  results 
of  the  treatment  are  excellent;  in  some  few  cases  brilliant.  But  the 
ultimate  rc\sults  leave  much  to  Fie  desired.  It  is  t<i  be  resetted  that 
of  the  thousands  t^f  eases  that  have  been  treated  by  tliis  method 
during  the  past  fifteen  ur  twenty  years,  no  pr<*perly  eullaterl  statis- 
tics liave  been  published  as  to  the  proportion  of  ]>atients  that  have 
e(»nij>letely  or  partially  recovered.  The  reason  is  clear  when  we  con- 
sider that  it  is  diffit^ult.  if  not  impossible,  in  comjnle  statistics  of 
results  in  a  disease  like  tut)ercnlf»sis  whii*h  has  such  a  variegatefl 
sympteinnitology,  and  course.  The  results  will  always  dejicnd  on  the 
numlicr  of  acute  and  pnjgressive  cases  that  are  involvetl,  an<l  the  num- 
ber of  intensely  clironic  cases  that  nn\\\  and  prtjfialjly  would,  huvv  thnie 
well  without  any  treatment.  If  r»ne  institution  should  <'arc  for  *me  or 
two  hundred  thousand  cases,  the  statistical  material  wouht  ^ive  us  a 
fairly  good  pi<'ture  of  the  results  o(  the  treatment.  But  when  only 
one  or  two  hun^lred  cases  comprise  the  number  reported  on,  it  is  clear 
that  half  a  dozen  of  very  acute  cases,  or  of  very  dirojuc  castas,  will 
change  the  result  tf>  an  extent  as  to  deceive.  In  fact,  of  the  various 
reports  of  ultimate  results  published,  hardly  one  is  satisfactory  t<*  a 
trained  statistician »  and  it  is  a  notorious  fact  that  hardly  two  authors 
have  reporter]  comparable  materiaL  Letnke  luinlly  ever  failed  to 
induce  a  [jueumothorax  when  others,  eipjally  (ompetent,  fail  in  30  to 
4<J  per  cent  of  selected  cases.  The  reason  is,  cjf  <'onrse,  that  Lemke 
treated  incipient  cases,  while  others  treat  far  advanced  eases.  Some 
limit  their  chtjiee  to  strictly  unUateral  eases,  others  treat  far  advanced 
eases  with  lesif>ns  in  lioth  lungs;  some  avtJid  acutely  progressive  cases, 
others  give  them  preference. 

However,  we  may  cite  some  statistical  reports  which  give  some 
idea  as  to  the  ultimate  results  of  ]>neumotljorax  treatment.  The 
most  recent  is  that  of  Saugman,^  who  reports  on  172  cases  observetl  for 
from  two  to  eleven  years,  and  he  compares  them  with  77  cases  in  which 
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he  attempted  to  induce  pneumothorax,  but  failed  to  collapse  the  hinjc 
because  of  adhesions,  etc.  He  finds  that  of  the  172  cases  in  which 
he  succeeded  in  collapsing  the  lung,  only  55,  or  32  per  cent,  have 
recovered  to  a  degree  that  "  they  are  able  to  do  general  or  light  work;" 
109,  or  63.4  per  cent,  died  from  tuberculosis;  3,  or  1.7  per  cent,  died 
from  other  causes;  and  5,  or  2.9  per  cent,  remained  unable  to  work 
because  of  tuberculous  disease.  Bearing  in  mind  that  10  of  the  55 
classed  as  able  to  work  were  still  under  treatment  when  the  report  was 
published,  it  is  clear  that  the  ultimate  results  in  this  series,  while 
interesting,  is  not  as  brilliant  as  would  appear  on  superficial  examina- 
tion. I  have  looked  over  my  patients  at  the  Montefiore  Hospital 
from  this  viewpoint  and  found  that  of  the  cases  with  advanced  tubercu- 
losis necessitating  hospitalization,  25  per  cent  could  be  classed  as  able 
to  do  **  general  or  light  work,"  and  they  have  not  been  getting  any 
special  treatment. 

A  clearer  picture  of  ultimate  results  in  pneumothorax  treatment 
may  be  gleaned  from  Dumarest  and  Murard*s^  recent  book  in  which 
there  are  given  figures  about  113  cases  observed  for  many  years.  Of 
these  only  in  8,  or  7.55  per  cent,  has  a  complete  cure  been  attained; 
in  7  improvement  has  occurred,  but  the  lesions  are  still  there,  though 
quiescent;  in  15,  or  14.2  per  cent,  the  lesions  remained  active,  but  less 
.grave  than  before  the  treatment  was  instituted;  in  26,  or  24.5  per  cent, 
the  treatment  was  still  continued  when  the  report  was  published,  but 
the  lesions  showed  improvement;  in  9,  or  8.45  per  c»ent,  the  treatment 
was  still  continued,  but  the  improvement  was  not  striking,  and  quies- 
cent lesions  in  the  untreated  side  existed;  in  24,  or  22.6  per  cent,  active 
and  progressive  lesions  have  developed  in  the  untreated  lungs;  in  2, 
or  1 .9  per  cent,  the  treatment  failed  because  of  the  poor  general  condi- 
tion of  the  patients,  and  in  3,  or  2.8  per  cent,  extrathoracic  tul)erculous 
lesions  appeared;  8  patients,  or  7.55  per  cent,  died  as  a  result  of  pleural 
complications,  empyema,  perforation  of  the  lung,  etc.;  and  4,  or  3.8 
per  cent,  died  because  of  other  complications. 

From  these  figures  it  appears  that  an  ideal  cure,  in  which  all  the 
activity  of  the  disease  has  been  extinguished,  the  lung  permitted  to 
reex]>aiHi,  tul)ercle  bacilli  disappeared  from  the  sputum  and  the  patient 
l>ecame  able  to  resume  his  occupation,  was  attained  only  in  8  out  of 
113  cases,  or  in  7.55  per  cent.  Of  the  rest,  nothing  striking  has  l)een 
shown.  It  must  always  be  borne  hi  mind  when  considering  cures  in 
tuberculosis,  that  a  large  proportion  of  active  tuberculous  cases  survive 
for  many  years  (see  p.  410).  Though  the  average  duraticm  of  life  of 
a  person  after  acquiring  tuberculosis  is  from  seven  to  ten  years,  those 
with  intensely  chronic  lesions  live  much  longer.  And  it  is  in  chronic 
cases  that  the  success  attained  with  this  mo<le  of  treatment  is  most 
notable. 

For  these  reasons  it  is  not  advisable  to  apply  the  treatment  indis- 

'  La  Pratique  du  pneumothorax  therapeuticjue,  Paris.  1919,  pp.  151-159. 


OTHER  SURGICAL  OPERATIONS  FOR  PHTHISIS  841 

criminately,  but  that  the  cases  should  be  selected  with  great  care. 
I  have  felt  that  some  cases  in  which  I  have  applied  this  mode  of  treat- 
ment may  have  done  better  if  they  had  been  cared  for  in  the  usual 
manner.  Indeed,  after  mature  experience,  I  have  arrived  at  the  con- 
clusion that  a  pneumothorax  should  be  applied  only  in  cases  in  which 
everything  else  has  been  tried  but  failed  to  give  relief  and  there  is 
nothing  to  lose  by  the  procedure;  that  the  potential  pleurisies,  pyo- 
pneumothorax, rupture  of  the  lung,  extrathoracic  tuberculous  lesions, 
etc.,  which  nullify  the  good  effects  of  pneumothorax  in  a  large  propor- 
tion of  cases  be  all  borne  in  mind,  as  well  as  the  fact  that  collapsing 
the  lung  may  prolong  life,  give  comfort  and  even  some  efficiency  which 
cannot  be  obtained  by  any  other  mode  of  treatment  practised  at 
present.  Nearly  all  the  present  cancer  surgery,  of  which  many  sur- 
geons speak  with  justifiable  pride,  does  not  give  results  comparable  with 
artificial  pneumothorax  in  hopeless  cases  of  pulmonary  tuberculosis. 
No  surgeon  hesitates  in  performing  the  operation  of  gastrostomy  for 
cancer  of  the  esophagus  or  stomach,  knowing  that  in  all  probability 
the  patient  will  not  survive  three  months.  Palliative  enterostomies, 
tracheotomies,  etc.,  are  performed  with  confidence  that  the  best  is 
done;  even  when  life  is  not  saved,  comparative  comfort  is  given  during 
the  last  days  of  the  unfortunate  patient.  Likewise,  modern  radio- 
therapy of  cancer  gives  results  which  are  considered  good,  the  propor- 
tion of  permanently  cured  is  surely  not  higher  than  that  obtained  in 
tuberculosis  with  the  aid  of  pneumothorax. 

In  hopeless  cases  of  phthisis  pneumothorax  does  more  than  the- 
palliative  surgery  and  radiotherapy  in  cancer:  It  removes  or  amelio- 
rates the  symptoms  which  make  the  life  of  the  patient  unbearable, 
the  cough,  the  expectoration,  the  fever,  the  nightsweats,  anorexia, 
hemoptysis,  etc.;  reinvigorates  him  and,  in  many  cases,  renders  him 
efficient  at  his  calling,  or  even  to  do  some  light  manual  labor,  irrespec- 
tive as  to  whether  he  is  ultimately  cured  or  not.  The  only  incon- 
venience it  puts  him  to  is  that  he  must  report  every  month  or  two  for 
a  refill,  which  he  knows  from  personal  experience  is  painless,  and 
bearable.  In  a  small  proportion  of  cases  artificial  pneumothorax  is 
even  more  than  palliative;  it  cures  the  disease  radically  and  should 
therefore  be  applied  in  all  cases  where  other  methods  of  treatment  have 
been  tried  but  found  wanting. 

Other  Surgical  Operations  for  Phthisis.— Extrapleural  Pneumolysis; 
Thoracoplasty.— Artificial  pneumothorax  is  not  the  only  method  of 
surgical  treatment  of  pulmonary  tuberculosis.  There  have  been  sug- 
gested operations  for  the  release  of  the  compressed  apex  of  the  lung 
by  the  shortened  first  rib  and  ossified  cartilage  (p.  118);  also  injections 
of  medication  right  into  the  lesion  in  the  lung.  Th.  Tuffier,^  in  France, 
Sauerbruch,^   C    Saugman^    and,    in    this   country,    Willy   Meyer,* 

1  Paris  ni6dkiilc,  1914,  4,  231;  Int<?rstate  Med.  Jour..  1914,  21,  259. 

*  Die  ChiruFKie  der  Brustorgane,  Berlin,  1920.  contains  a  thorough  study  of  the  .su})jeet. 
»  Tubercle.  1920.  1,  305. 

*  Surg.,  Gynec.  and  Obstet..  1920.  31,  101. 
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and  Samuel  l{o}>ins<>ii  liave  rleveUnKMi  tlie  uprratir>ns  nf  twird pleural 
piwumtilifniH  autl  tbonieoplaMfii  with  a  \'iew  of  < -o i n press iu^  tde  affiH'tctl 
area  of  tlie  liin^  or  t'otnplete  collapse  of  the  art'e<'te<l  liin^.  The  object 
of  extrapleural  imeiiniolysis  is  praetieally  the  same  as  that  of  jirtifieial 
piieuHinthorax,  hut  with  tliis  operation  oofy  the  atferterl  part  of  the 
hin^  is  efvnipressed  while  tlie  rest  r>f  the  pareiK*hyiiia  is  left  physio- 
logically active.  It  cum  be  apptieil  in  eases  In  which  pneumothorax 
eannot,  as  when  dense  adhesions  prevent  the  inject  if  »n  of  air  or  nitrogen 
inttj  the  pleura, 

A  small  piete  of  rib  is  reseetefl  over  the  tuberculous  lesion,  or  the 
phthisical  cavity  which  is  surrounded  by  a  thick  fibrous  wall,  and  an 
adherent  pleura  which  prevents  its  shrinkage.  The  lun^  with  both 
sheets  of  the  pleura  is  then  separated  from  the  chest  wall  between  the 
eosta!  pleura  and  the  endotln*raiic  fascia.  The  lun^  is  then  collapseil 
so  that  the  walls  uf  the  cavity  are  brought  into  ap|msition.  The 
space  thus  created  under  the  chest  wall  is  tilled  in  w  ith  lieek\s  bismuth 
paste,  bismuth  paraffin,  or  ]*lain  paraffin:  Tuffier  uses  adipose  tissue* 
fresh  or  preser\'ed.  The  wound  is  then  closed  properly.  No  general 
anesthesia  is  used,  }>eeause  while  squeezing  out  the  secretions  of  the 
pulmonary  cavity  the  lungs  may  l>e  flooded,  aufl  aspiration  pneumonia 
may  be  the  result.  But  local  anesthesia  is  sufficient  a(x*ording  to  thoae 
w^ho  practise  the  operation. 

Tuffier  urges  liis  operation  even  in  incipient  cases,  saying  that  we 
should  not  wait  in  phthisis  till  a  eavity  has  formed,,  any  more  than  we 
wait  in  tuberculous  diseases  of  j(ants  until  suppuration  or  Kstuhe  have 
set  in.  Hut  the  modern  treatment  of  tid»erculous  joint  disea.se  is 
rather  conservative,  and  results  are  obtairted  wiiieh  are  superior  to 
those  cibtained  with  operative  treatment.  It  is  doiil»tful  w  lietlier  the 
operation  (^f  extrapleural  pneumolysis  will  ever  l>eeome  na  popular  as 
that  of  artificial  pneujuothf>rax. 

Thoracoplasty.  Another  nxethod  of  attaining  complete  collapse  of 
the  tuberculous  liniig  is  the  tiperation  of  rib  molTtilization  which  recently 
has  l>een  given  preference  by  thoracic/  surgerais.  To  attain  eollapxse 
of  tlie  chest  wall  the  ot>eration  is  osualty  performe*!  in  twt»  stages. 
Some  em]>loy  a  general  anestheti*',  ehlorof**rm  l»eing  preferred,  while 
others  use  local,  or  regional  ajiesthesia.  A  long  incision  is  made 
on  the  p4>sterior  wall  of  tlie  chest  liegimnng  above  the  first  rib  and 
extending  ilownwanl  along  the  outer  bortler  of  the  ereetor  spina* 
muscles  as  far  ilown  as  the  tenth  or  eleventh  rib.  Resection  of  the 
ribs  is  then  done,  f>eginning  with  the  fourth,  then  the  third.  sct*ond 
and  first,  followed  by  removal  of  the  fifth  downward,  (ireat  skill 
is  necessary  to  remoxe  the  second,  and  especially  the  first  rib.  The 
patient  is  then  left  for  about  eight  or  ten  tlays,  when  the  second 
stage  of  the  operation  is  done,  though  in  some  cases,  where  the  effecta 
of  the  first  operation  are  ijersistent,  it  may  be  necessary  to  wait 
several  wt'eks  l>t*fore  the  patient  is  fit  for  further  ojierative  pn»ct*<hire. 
The  aim  is  to  remove  the  cartilages  of  the  first  to  the  seventh  ribs. 
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Surgeinis  usually  begin  witli  the  tliinl  rib  ami  eontiinie  with  the  second 
and  first,  thrn  be^^iii  apiin  witli  tlir  fifth  and  cnntiinie  resecting  the 
sixth,  and  seventli,  while  the  fonrtli  is  left  for  the  end»  with  a  vievv  of 
preventing  great  ciillapse  before  the  end  of  the  oj>eratinii.  The  details 
of  tliis  f»|>eration  are  gi\en  in  the  papers  by  Meyer,  Sauerbru<"h,  and 


3tht 


Davi 


book. 


qnoted  above  and  especially  in  H.  Morriston 
While  in  the  Tuffier  operatinn  only  partial  collapse  is  attained,  rib 
resection  gives  complete  collapse  tjf  the  t^hest. 

Phremkotomie.  — Another  operation  which  has  been  snggested  for 
the  cure  tjf  phthisis  is  resection  of  the  phrenic  nerve  with  a  view  of 
procuring  rest  of  the  lower  part  of  the  lung  by  paralysis  of  the  dia- 
phragm on  the  afTected  side.  F.  Senerbruch^  and  Stnertz  have  (h>ne 
this  operation  in  pjiropc  and  Ualpli  i\  Matson  and  Marr  Bisaillini^ 
have  rejiorted  2  teases  in  this  country.  It  ap]>ears  from  the  few  cases 
reported  that  the  operation  Is  of  na  therapeutic  value,  if  only  because 
the  diaphragm  renniins  mobile  with  the  respiratory  movements  after 
the  opera ti*ai, 

More  recently  Warstat^  achieved  immobilization  of  the  tul>ereuIous 
lung  by  excision  of  the  intercostal  nerves.  He  argues  that  phreni- 
kottanie  only  innnoliilizes  the  diaphragm  and  restricts  tlie  motion  of 
the  lower  lobe  of  the  lung,  while  the  tuberculous  process  is  almost 
invariaiily  in  the  upper  lobe.  Cutting  the  nervp  distal  from  the  dorsal 
root  from  the  second  to  the  eleventh,  inclusive,  he  succeeded  in  immo- 
bilizing the  upper  Itjlie  (jf  the  lung.  In  animals  he  found  that  a  few 
weeks  or  months  after  the  operation  the  upper  part  of  the  lung  was 
reduce*!  in  size  and  s*>lid  in  consistency*  In  two  ]>aticuts  in  whom  he 
thus  operated  he  noted  an  urnnistakable  arrest  of  the  disease. 

These o]>eraf ions,  and  many  mf>re  ha\e  been  suggested  and  performed 
in  isolated  eases,  may  be  attractive  to  the  courageous  surgeon,  but  they 
will  appeal  to  the  average  medical  man  only  in  excef>tional  cases.  Very 
few  patients  will  sulunit  to  them.  To  be  sure,  the>'  are  reconimended 
only  in  cases  in  which  all  other  means  have  been  tried,  including 
thera[)eutic  pneumothorax,  but  m*  relief  has  been  obtainetb  But  it  is 
clear  that  strictly  unilateral  lesions  are  suitable;  more  so  than  is  the 
case  with  artificial  pneumothorax,  which  is  rather  imiocuous  when 
compared  with  thoraco|)lasty.  The  two  successful  cases  seen  hy  the 
writer  have  ruit  swayed  him  in  the  <lirection  of  Ijccoming  an  ardent 
advocate  of  surgical  interference  in  puhnonary  tuberculosi.s.  The 
results  in  these  cases  could  be  called  a  surgical  success:  The  patients 
survived  the  operation.  But  they  remained  sick  with  clinical  tuber- 
cuJosis  of  the  lungs.  Numerous  patients  go  arountl  h»r  many  years 
with  such  lesions,  coughing,  expectorating,  and  dyspneie  without 
having  incurred  the  dangers  of  this  :>0Tt  of  surgery. 


*  Surgco'^  of  tho  Lorif?  und  Ploura,  Lr>iidfiii,  1919,  p.  212. 
»  Mruiehcn.  mod,  Wrhii.-^chr,,  I9i:3,  60,  626. 

*  Tr,  Nat.  A»m.  Study  mid  Prev«^nt.  Tulwrc,  1915,  11,  183, 

*  Deutach,  Ztschn  f.  (/bir..  mm,  138,  437. 


CHAPTER  XLV. 

GENERAL  TREATMENT  OF  THE  VARIOUS  FORMS 
OF  PULMONARY  TUBERCULOSIS. 

Incipient  Phthisis.— The  treatment  of  the  early  stage  of  phthisis, 
immediately  after  its  recognition,  varies  with  the  intensity  of  the 
clinical  manifestations  of  the  disease.  We  have  shown  that  a  large 
proportion  of  cases  manifest  a  strong  tendency  to  spontaneous  cure; 
the  disease  is  "aborted''  within  a  few  months.  These  patients  need 
no  treatment  beyond  stopping  work,  keeping  regular  hours,  increasing 
the  quantity  of  food  ingested,  etc.  A  stay  in  the  country  for  a  month 
or  two  is  even  better.  In  most  cases  of  this  type  institutional  treat- 
ment is  not  advisable;  in  fact,  I  have  seen  some  who  were  decidedly 
harmed  by  a  stay  in  a  sanatorium,  where  they  were  trained  into 
carefully  studying  their  disease,  and  impressed  with  the  dangers  of 
slight  fever,  fatigue,  etc.  Some  have  not  been  as  industrious  after  the 
"cure"  as  before,  though  their  state  of  health  left  little  to  he  desired. 
With  workmen  having  dependent  families  this  is  an  important  point. 

It  is  different  with  patients  in  whom  the  disease  manifests  a  tendency 
to  acute  progress;  who  have  fever,  nightsweats,  cough,  anorexia, 
emaciation,  etc.  These  are  to  be  given  complete  rest  of  mind  and 
body  until  the  acute  symptoms  are  relieved.  The  l^est  way  of  attain- 
ing this  depends  on  the  financial  resources  of  the  patient.  The  well- 
to-do  may  be  treated  at  home,  or  sent  to  private  sanatoriums.  The 
results  in  either  case  will  be  the  same  in  the  vast  majority  of  cases. 
Under  no  circumstances,  however,  should  a  patient  with  pyrexia  be 
sent  to  the  country,  unless  he  can  afford  to  take  along  a  well-trained 
nurse,  and  will  have  competent  medical  advic^e.  Febrile  patients 
who  cannot  satisfy  these  two  requirements  are  best  treated  at  home, 
even  if  the  home  is  only  half-way  satisfactory. 

The  principles  of  the  rest  cure,  as  well  as  of  the  treatment  of  pyrexia, 
have  been  given  in  detail  elsewhere.  Patients  who  cannot  be  managed 
at  home  along  these  lines  should  be  sent  to  sanatoriums. 

Patients  with  limited  means  should  invariably  be  sent  to  institu- 
tions for  the  first  few  months  of  the  disease,  unless  they  can  l)e  moved 
into  gcKxl  homes  where  they  may  have  appropriate  rcK)ms  for  them- 
selves to  carry  out  the  rest  and  o[)en-air  treatment.  But  after  remain- 
ing in  the  institutions  for  the  period  of  pyrexia,  they  may  return  home 
where  they  may  be  cared  for  just  as  well  as,  and  at  less  cost  than,  in 
the  sanatoriums.  Those  who  have  no  relatives  or  friends  able  and 
willing  to  give  them  a  proper  home  should  remain  in  the  institutions 
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until  the  arrest  of  the  disease  is  assured.  As  was  already  stated  in 
Chapter  XXXIX,  the  results  are  the  same  with  home  or  institutional 
treatment,  if  the  same  amount  of  money  is  spent  upon  the  patient  in 
either  case. 

Reasonable  patients,  running  only  a  subfebrile  temperature,  may  be 
sent  to  the  country  for  the  first  few  months  of  the  disease.  Many 
improve  to  an  astonishing  degree,  and  are  cured  if  the  disease  is  of 
the  milder  or  abortive  variety.  All  patients  should  be  sent  out  of  town, 
preferably  to  the  mountains,  if  there  are  no  contraindications,  for 
the  hot  summer  months.  During  the  winter  most  phthisical  patients 
do  well  in  the  city. 

The  dietetics  of  phthisis  have  already  been  detailed  in  Chapter 
XL.  But  it  should  again  be  emphasized  that  patients  with  a 
good  appetite  and  digestion  need  no  special  diet,  except  that  they 
should  eat  more  than  they  had  been  accustomed  to  before  the  onset 
of  the  disease.  In  many  cases  an  increase  in  the  quantity  of  proteins 
and  fats  is  desirable.  Those  with  anorexia  and  indigestion  are  to  be 
treated  for  these  conditions,  because  good  gastro-intestinal  functions 
are  the  best  assets  of  the  phthisical  patient.  A  poor  appetite,  if  not 
improved  by  open-air  treatment,  should  be  stimulated  with  some  of 
the  stomachic  bitters;  creosote  in  small  doses  is  even  better  for  this 
purpose  in  many  cases.  For  indigestion  appropriate  dietetic  and 
medicinal  treatment  is  to  be  instituted. 

In  the  vast  majority  of  cases  medicinal  treatment  is  not  necessary 
in  incipient  phthisis,  unless  it  is  for  the  relief  of  annoying  symptoms. 
Cough  may  be  controlled  by  the  administration  of  creosote  in  moderate 
doses.  In  rare  cases  sedatives — codein,  heroin,  dionin,  etc. — must  be 
given  in  accordance  with  the  indications  discussed  in  Chapter  XLI\'. 
Anemia  is  to  be  treated  with  iron  and  arsenic.  In  fact,  most  patients 
treated  at  home  should  be  given  some  medication,  even  if  it  is  only  a 
placebo,  and  for  its  psychic  efTect  alone.  But  there  is  no  doubt  that 
ichthyol,  creosote  and  arsenic,  given  intelligently,  exert  a  good  influ- 
ence on  the  course  of  the  disease. 

The  treatment  of  complications  and  special  symptoms,  such  as 
hemoptysis,  nightsweats,  emaciation,  etc.,  has  been  discussed  else- 
where. 

Most  patients  in  the  incipient  stage  of  the  disease  do  well  under  the 
mcKle  of  treatment  just  outlined.  Many  will  recover  within  a  few 
months;  in  a  large  proportion  the  disease  will  be  arrested,  but  they 
are  liable  to  sufler  from  relapses  sooner  or  later.  In  many  the  dis- 
ease will  contiime  its  onward  march,  irrespective  of  the  treatment 
applied.     We  then  have  the  so-called  advanced  stage. 

Advanced  Phthisis.— The  zeal  displayed  by  nu*dical  men  during 
recent  years  to  discover  and  treat  early  cases  has  resulted  in  neglect  of 
those  in  whom  the  lesion  has  advanced  beyond  the  stage  which  by 
commcm  consent  is  called  incipient.  Hospital  wards  for  advanced 
phthisis  are  often  attended  in  a  haphazard  fashion,  and  the  patients 
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are  dist-oura^Tfl  to  a  fjitiable  extent.  Patients  in  the  advanceil  stages 
are  UNimlly  ti*l*i  bv  their  medieal  advisers  to  ^o  tn  some  distant  climatic 
resort,  irrespective  of  their  eondition.  This  is  all  wrong.  There  is  as 
miH  h  hope  for  tlie  average  [>ahent  in  the  moderately  advanced  stage 
as  for  a  large  propfvrtion  of  ineipieiit  fuitients.  Indeed*  we  have  already 
emphasized  the  fac^t  that  the  prognosis  in  advanced  i>hthisis  dej>end9 
less  on  the  age  and  extent  of  the  lesion  than  on  the  acuteness  and 
activity  of  the  prtn  ess. 

A  patient  w  itli  an  advanced,  especially  cavitary  lesion,  owing  to 
the  fact  ttiat  he  has  sn^^  ived  the  incipient  stage,  proves  that  he  hns  a 
certain  bnt  variable  amount  of  inherent  resistance  against  the  ravages 
of  phthisis.  It  is  our  aim  to  preserve^  or  rather  to  increase,  this 
power  of  resistance.  This  can  only  be  done  Irv  proper  regulation 
of  diet,  rest,  and  exercise,  and  by  avoiding  indiscretions  which  are  liable 
to  pro4hice  acute  exacerbations  of  the  tuberculcais  process. 

We  therefore  regulate  the  diet  of  the  patient  in  such  a  manner 
that  he  will  ntit  lack  rn  assimilable  nourishment  (see  p.  7»^*|).  The 
questir>n  of  rest  and  exercise  is  regulated  under  the  guidance  of  the 
thermometer  and  tlie  pulse-rate.  In  hopeful  cases  all  efforts  are  to 
be  directed  at  avoiding  fel>rile  exacerbations,  or  rendering  them  sliort- 
lived  if  they  occur,  Many  of  the  afebrile  patients  nmy  make  them- 
selves useful  in  some  dirtTtioii.  Sonn*  may  even  work  at  their  iH*cn- 
pations,  proviiied  we  find  tlnit  they  are  not  harmed  by  acti\  ity,  Tlie 
fact  that  ime  luis  cavities  in  his  lung,  or  tubercle  ba<"illi  in  the  sputtun 
chK*s  not  mean  that  he  is  disiibled.  Patients  engaged  in  vocations 
involving  no  undue  mnscular  exertion  may  be  very  efficient.  All 
should  do  something  when  strong  ent>ugh  to  dt;  it,  but  must  cease  all 
activities  as  soon  as  they  feel  fatigued,  have  fever,  a  rajad  |)nlse, 
dyspnea,  etc.  This  policy  has  during  recent  years  lit^en  adnjyted  in  all 
the  €*niightened  institutions  ff^r  the  care  of  the  tulxTcnlcais,  and  the* 
patients  have  benefited  much  more  than  by  the  previous  routine  rest 
treatment,  carried  out  indiscriminately. 

The  diet  in  advanced  phthisis  is  to  be  nutritions  and  of  a  character 
that  will  imt  overtax  the  digestive  organs.  At  the  least  indieaticm 
of  indigestion,  the  diet  should  be  appropriately  corrected,  be<*ause, 
next  to  fever,  indigestion  is  most  liable  to  hurt  the  patient  irrejmrably. 
Those  manifesting  a  tendency  to  obesity,  and  they  are  not  so  infre- 
quent as  is  commonly  believed,  should  restrict  the  ingestion  of  fats 
and  carbohydrates.  A  fat  coiisinnj>tt\e  is  often  mure  miserable  than 
a  lean  one. 

Medicinal  Treatment-  The  a\erage  patient  is  not  satisfied  mth 
livgienic  and  diett^tic  treatment,  nud  when  no  medicinal  substances  are 
administered  lie  is  apt  to  be  led  to  the  lH*lief  that  there  is  no  remetiy 
for  him.  But  there  are  drugs  which  have  a  beneficial  iuHuence  on  the 
ccnirse  <»f  the  disease,  as  was  shown  elsewhere  (Chapter  XLI),  ami 
medication  should  be  administered,  ronsiilering  that  the  i>Htient  mil 
luive  to  lie  kept  under  control  for  months,  it  is  often  difficult  to  allay 
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his  apprehensions  and  retain  his  conficleuce  tintil  the  terniination  of 
the  rase*  It  is  also  a  fact,  to  which  we  have  alreafiy  alhirled,  that 
whik*  many  renie*lies  liave  an  exiTllerit  itiHnence  tm  tlie  disease  or  the 
patient,  they  retain  tlieir  ]>oten€y  for  Init  a  sh(»rt  time,  as  a  nile.  The 
same  is  true  of  climatie  resorts,  and  of  institutions.  The  patients  gain 
l)€*st  dnring  the  first  tft^o  or  three  months'  treatment. 

For  tliese  reasons  medieatinn  must  often  he  (^langecL  Renon's 
suggestion  rnay  be  f(»llowed:  The  patient  is  given  a  course  of  several 
weeks  with  a  certain  remedy,  an(t  then  it  is  changed  for  another 
medicament  adntinistered  for  several  weeks.  The  resnlts  are  often 
remarkable:  There  are  gains  in  general  health,  the  lesion  in  the  lung 
shows  signs  of  cicatrization,  and  the  patient  is  encouraged.  We  may 
thus  achieve  the  same  results  as  with  tuiiercutin  wit  lion  t  incurring 
the  hazards  of  this  dangerous  preparation.  A  good  method  is  to  begin 
witl)  ichthytjl,  administered  as  directed  in  Chapter  XLI,  for  fmir  or 
six  weeks;  or,  if  the  patient  thrives  on  it,  it  may  he  continued  longer. 
For  a  week  i*r  two  it  is  given  in  solution;  for  another  f(*rtinght  in 
capsules,  etc.  Then  we  may  give  him  creosote,  m-  uuv  of  its  derivatives 
—creosote  or  guaiaeol  carbonate,  coml)ined  witli  arsenic*  for  sewral 
weeks.  These  sul)stances  may  be  given  in  mixtures,  pills,  globules, 
capsules,  or  by  inhalation,  as  suggested  by  Beverley  Hobinson  (s*^  p, 
752).  Arsenic  may  be  enn^bined  witli  creosote,  or  given  alone  in 
the  form  of  Fowler's  solution^  or  in  pill  form.  Of  course,  if  there  is 
a  tendency'  to  hemoptysis  neither  the  creosote  nor  the  arsenic  is  to 
be  given.  The  glyceroph^rsphates  are  also  beneficial,  and  may  l>e  given 
in  appropriate  doses.  They  exert  an  excellent  inHnerue  t»n  the  tuber- 
culous process,  pronnite  nutrititm,  improve  the  btoo<l  picture,  etc. 

Medication  should  be  discontinued  as  soon  as  there  is  pyrexia, 
though  when  the  temperature  is  below  l()fl°  F.  medication  ma\\  ami 
shouhl,  he  given. 

In  adrlition  to  the  above,  there  is  to  be  given  medication  according 
to  inilications  as  revealed  by  the  sympt<ims.  The  anorexia,  night- 
sweats,  (^onstipation,  diarrhea,  etc.»  call  for  certain  me<iicinal  treatment 
which  has  already  been  fliscussed  under  symptomatic  treatment. 

In  this  manner  the  average  tuberculous  patient  may  get  aking  very 
well  for  years.  S^nne  have  very  long  periods  of  quiescence,  and  are 
oidy  rarely  laid  u])  with  acute  exacerbations  which  need  special  treat- 
ment, as  any  acute  coniiition.  But  they  soon  recuperate,  as  a  rule, 
anil  again  feel  well  for  a  variable  jieriod.  While  many  survive  acute 
exacerbatiiais  otcurring  at  infrequent  intervals,  }>rovidcd  ]>rf»]>er 
treatment  is  ]>r*anptly  instituted,  in  most  of  the  chronic  tiises  one  of 
tliese  acute  exacerbations  finally  *iids  fatally.  Many  succumb  to 
intercurrent  rliseases.  These  periiids  of  quiescence  nuiy  he  obtained 
by  judi(*iiais  liome  treatment  just  as  well  as  by  institutioiud  treatnu'ut, 
unless  we  are  pre|>ared  to  keep  |:iatients  in  samUorirnns  for  many  years, 
irrespecti^e  ni  tlie  activity  of  the  disease.  And  acute  and  subacute 
exacerbations  occur  as  frequently  in  sanatoriums  and  health  resorts 
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as  at  home,  provided,  of  course,  that  the  patient  is  well  cared  for  in  his 
home. 

Cases  manifesting  a  tendency  to  progression,  with  acute  or  sub- 
acute symptoms  and  unilateral  lesions,  should  be  treated  with  artificial 
pneumothorax.  It  offers  immediate  relief  of  the  symptoms,  and  shows 
more  striking  results  than  any  other  mode  of  treatment  of  active  and 
progressive  phthisis.  Chronic  but  progressive  cases  are,  at  times, 
even  more  proper  subjects  for  pneumothorax.  The  indications  and 
contraindications  are  discussed  in  Chapter  XLV. 

Some  cases  show  activity  of  the  process  despite  the  careful  treatment. 
All  efforts  at  raising  the  resisting  forces  are  unavailing,  and  the  disease 
progresses  to  a  more  or  less  speedy  termination.  All  we  can  do  is  to 
apply  symptomatic  treatment,  and  to  render  the  last  weeks  or  days 
bearable  and  painless.  The  solacing  effects  of  the  derivatives  of  opium 
should  not  be  denied  these  unfortunates.  It  is,  however,  one  of  the 
most  common  mistakes  to  send  these  patients  to  the  country,  or 
to  sanatoriums.  If  the  patient  has  a  home  in  which  there  are  no 
infants,  he  may  remain  there.  If  his  financial  resources  are  limited, 
the  proper  place  is  a  hospital  for  consumptives.  We  are,  at  times, 
surprised  that  under  proper  care  even  the  most  desperate  case  recu- 
perates, and  within  a  few  months  returns  greatly  improved.  Rarely, 
they  even  regain  a  capacity  for  working. 

Treatment  of  Conyalescent  and  Arrested  Cases.— A  large  iiropor- 
tion  of  tuberculous  patients  in  the  advanced  stages  of  the  disease 
improve  to  an  extent  as  to  become  useful  at  their  respective  (x»cupa- 
tions,  although  they  have  not  been  cured.  They  cough,  expectorate, 
at  times  the  sputum  no  longer  contains  any  more  tul)ercle  bacilli,  are 
more  or  less  emaciated,  but  they  have  no  fever,  no  tachycardia,  etc. 
Physical  exploration  of  the  chest  shows  that  there  are  cavities  in 
the  lungs,  some  displacements  of  the  thoracic  viscera,  etc.  Many  of 
these  are  well  able  to  take  care  of  themselves,  and  even  to  be  efficient 
at  some  easy  occupation.  Under  proper  medical  supervision  they  may 
keep  on  in  this  condition  for  years,  even  for  their  natural  lives.  It  is 
very  imj)ortant  that  these  patients  have  some  (H'cupations,  otherwise 
they  are  liable  to  br(M)d  over  their  condition  and  become  actual  hypo- 
chondriacs. The  dependent  (mes  are  liable  to  intrench  themselves  in 
hospitals,  and  stay  there  indefinitely;  when  discharged,  they  sotm  sc^k 
admission  to  another  one.  They  are  very  costly  to  the  community, 
as  well  as  to  those  depending  on  them.  The  fact  that  one  has  a  cavity 
in  the  lungs  or  saprophytic  tubercle  bacilli  in  the  sputum,  does  not  mean 
that  he  is  disabled  from  working  any  more  than  one  who  has  a  chronic 
tuberculous  fistula  or  sinus  in  another  part  of  the  body.  It  is  the 
intensity  of  the  constitutional  symptoms  which  should  be  the  guide 
in  these*  matters,  and  not  the  findings  on  physical  exploration  of  the 
chest. 

Once  one  has  suffered  from  chronic  phthisis  of  some  duration, 
he  is  never  cured  in  the  anatomical  sense;  he  is  always  in  danger  of 
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a  relapse.  He  should  be  impressed  with  the  fact  that  all  that  was 
attained  was  an  arrest  of  the  process,  and  that  there  may  be  at  any 
time  a  recrudescence  of  the  disease  with  even  greater  vigor  than  the 
former  attack.  These  arrested  cases  should  remain  under  medical 
supervision  for  several  years,  and  examined  periodically;  first  fre- 
quently, then  at  less  frequent  intervals,  so  that  any  tendency  to  a 
relapse  may  be  checked  early  by  proper  treatment.  While  all  efforts 
are  to  be  directed  toward  prevention  of  excessive  introspection  and 
hypochondriasis,  yet  patients  with  arrested  disease  should  be  instructed 
as  to  the  significance  of  certain  symptoms,  such  as  cough,  fever,  night- 
sweats,  loss  of  weight,  etc.  During  intercurrent  diseases,  especially 
catarrhal  conditions  of  the  upper  respiratory  passages  and  influenza, 
they  are  to  drop  all  work  and  take  a  complete  rest.  I  n  most  cases  these 
alleged  intercurrent  affections  are  really  acute  exacerbations  of  the 
tuberculous  process  of  shorter  or  longer  duration. 

A  patient  with  arrested  disease  should  live  in  a  healthy  part  of  the 
city,  in  a  good  home,  and  sleep  in  a  room  with  open  windows.  He 
may  engage  in  his  former  occupation,  excepting  the  dangerous  ones, 
but  the  workshop  must  be  of  the  modern  and  sanitary  type,  with 
good  ventilation,  etc.  When  possible,  workmen  should  become 
gardeners,  conductors,  watchmen,  chauffeurs,  letter  carriers,  etc. 
When  feasible,  it  is  advisable  that  they  take  up  farming.  Well-to-do 
patients  may  move  out  of  the  city  and  settle  for  life  in  the  country. 
Others  may  live  in  the  suburbs,  or  in  any  country  place  where  they  can 
find  suitable  employment.  Those  who  remain  in  the  city  should  avoid 
indiscretions.  But  observing  many  of  this  class  in  the  city,  I  feel  that 
those  in  the  country  are,  in  the  aggregate,  not  better  off,  and  have  no 
better  expectation  of  life.  The  questions  of  marriage,  pregnancy,  and 
lactation  have  already  been  discussed. 

Acute  Phthisis.— The  acute  forms  of  phthisis  are  to  be  treated 
symptomatically,  according  to  indications,  so  long  as  we  have  no 
specific  for  tuberculosis.  In  the  pulmonary  type  of  acute  miliary 
tuberculosis  careful  hygienic  and  dietetic  treatment  is  indicated. 
The  nursing  is  of  special  importance,  if  we  are  to  make  the  last  days 
of  the  patient  more  or  less  comfortable.  The  treatment  is  the  same 
as  of  any  other  acute  or  malignant  infectious  disease. 

Acute  pneumonic  phthisis  is  not  invariably  fatal;  often  the  patient 
passes  the  acute  stage  and  becomes  a  chronic  consumptive,  and  the 
treatment  is  then  the  same  as  that  given  above  for  chronic  phthisis. 

During  the  acute  stage  the  patient  is  to  be  kept  in  bed,  given  food 
suitable  for  a  febrile  case,  and  the  indications  are  otherwise  met  as  they 
arise.  When  the  acuteness  of  the  process  abates,  the  patient  remaining 
with  an  active  cavity,  climatic  treatment  may  be  tried.  Some  of  these 
patients  do  very  well  when  removed  from  home  to  some  place  in  the 
country,  irrespective  of  its  location  or  altitude.  But  they  usually  need 
a  nurse  or  an  attendant.  The  practice  of  sending  such  patients  to 
shift  for  themselves  in  the  country  cannot  be  too  severely  censured. 
54 
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It  is  unfortunate  that  piibiir  saiiatoriuiiis  *l<v  nut  ail  in  it  this  class  of 
cases. 

Fibroid  Phthisis. —The  patient  may  feel  well  and  be  effieient  at 
his  (>eeui>atioii  for  niany  years,  and  the  tnnitment  at  tliis  |>eriod  is 
purely  symptuinatie.  It  is,  however,  iniiHTative  to  impress  on  him 
that  overexert ioo  and  indiserpttons  are  apt  tt>  activate  the  process. 

Many  patients  with  fibroid  |jhthisis  are  well  luairislied  during  the 
latent  or  i|uiesccrit  sta^e  nf  the  disease  and  need  no  special  dietetic 
instructions.  Ihit  wc  often  meet  witli  persons  snH'eriii^  from  acti\"e 
or  qniesceiit  fibroiil  phthisis  who  are  obese.  The  flyspnea,  which  is  a 
marked  s\Tiiptom  in  thisfhsease,  is  more  severe  in  the  fat  consumptive, 
and  it  is  advisable  to  arrange  the  dit4  so  that  the  patient  iloes  not  gain 
in  weight  excessively.  Kxce]>f itnudly,  it  is  even  necessnry  to  redyce 
the  amount  of  carbohydrates  and  fats  with  a  view  of  reducing  the 
weiKlit  of  tlie  patiiMit.  In  my  experience  lean,  even  emaciated,  hidi- 
viduals  suHering  from  hbroid  phthisis  are  more  comfortable,  and  live 
longer,  than  those  who  are  obese. 

In  many  cases  the  iorlidcs  are  \  ery  goofb  The  dyspnea  is  very  (jften 
relieved,  cx|>eetorati(jn  is  facilitated »  and  the  general  con«litiori  of  the 
patient  improves  ljy  the  administration  for  several  months  of  jx>tiis- 
sium  iodide,  or  some  of  the  newer  aibnminate  com]>ounds  of  iodine. 
But  this  remedy  shouhl  not  l>e  gi\en  during  fcl*rile  attacks,  which  are 
not  frequent  in  tliis  disease.  When  fever  appears,  ami  is  persistent, 
the  (hsease  ditlers  but  little  from  common  chnmic  phthisis.  Those 
who  are  subject  tu  henniptysis,  antl  many  fibn>id  patients  suffer  from 
recurrent  hemoptysis  «rf  varying  severity,  shiaild  not  be  given  any 
iodides.  It  should  be  disccmtiniied  immediately  at  the  apjiearance  of 
streaky  sputum.  In  many  cases  with  prufuse  exjject oration,  creosote 
gives  relief. 

When  signs  of  asystole  make  their  appearance,  with  dyspnea, 
edema,  etc,,  rigid  rest  in  be<l'  and  appropriate  doses  of  digitalis,  strtw 
phanthiis,  etc.,  sh<aild  be  administered, 

Fibroid  patients  should  take  frequent  vacations.  The  mountains 
are  not  suitable  for  tliem  because  they  are  more  short-winded  the 
higher  the  altitude.  It  is  best  to  send  them  to  the  plains  or  the  sea 
coast.  Many  fh*  very  wt^ll  indeetl  iti  a  desert  climate,  iirovidcd  they 
can  atlapt  themselves  to  the  snrronndings,  or  "rough  it." 

In  the  later  stages,  when  fever,  nightsweats,  cough,  anorexia,  etc., 
ensue,  the  ease  is  one  of  advanced  chronic  phthisis,  and  is  to  l>e  treated 
accordingly. 

Pulmonary  Tuberculosis  in  Children. —The  acute  types  of  tulnTCU- 
losis  in  infants  are  ho[)eless,  and  the  treatment  is  purely  symptomatic*  j 
The  infant  is  to  Ik*  cared  for  as  a  case  of  pneumonia  at  that  age.  The 
only  useful  thing  we  can  do  for  infants  less  than  one  year  old  is  to 
prevent  infection  with  tybercle  bacilli.  Once  this  has  occurred,  the 
progntjsis  is  very  unfavorable. 

We  ha\'e  seen  that  chronic  pulmonary  tuberculosis  of  the  type 
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common  in  adults  is  praetically  unknown  among  children  under  ten 
years  of  ape.  In  tlieni  the  flisease  manifests  itself  hemato|jenoysly, 
att'ectinp  the  glands,  bones,  and  jt^ints,  and  Is  then  the  [>n»vince  tjf 
the  surgeon*  though  it  appears  from  all  available  data  that  hygienic 
and  dietetic  treatment  have  achieved  better  results  than  the  knife  in 
these  eases.  The  physician  encounters  in  children  disease  of  the 
tmcheohnjuchial  glands*  Considering  that  death  due  to  this  disease 
is  very  rare,  it  is  clear  that  it  is  hearahle  by  most  t^iildrcn.  The 
only  problem  is  whetlier  they  are  all  destincil  to  develop  phthisis 
wlien  reaching  the  age  of  adolescence,  or  later.  This  has  nut  yet  been 
iolved  to  the  satisfaction  of  all  who  are  entitled  to  judge.  We  have 
seen  (see  p.  584)  that  when  pulmonary  tulx^rculosis  does  develo]>  in 
one  who  had  extratlioracic  lesions  during  childhi>otb  it  is  apt  to  pursue 
a  ver\'  favorable  course. 

The  treatment  of  trache<>bronchial  adenopathy  aims  at  assisting 
Nature  in  its  efforts  to  preserve  the  child.  This  can  Ijest  be  achievetl 
by  doing  away,  as  far  as  f:»ossible,  with  the  unnatural  method  of  raising 
chiltlren.  (Growing  children  shoultl  not  be  kept  in<loors  the  greater 
part  of  the  day  and  night,  but  shouhj  be  urged  to  indulge  in  out^loor 
exercises  and  games.  Especially  is  outdoor  life  imperative  when  a 
child  shows  signs  of  tuberculous  infection,  or  of  tracheobronchial 
adenoi>at!iy.  These  children  should  spend  the  greater  part  of  the  rlay 
outdoors,  and  sleep  in  rooms  with  open  windr>ws.  If  they  can  be 
raised  in  the  country  it  is  much  better.  But  in  every  city,  excepting 
the  parts  known  as  the  "slums,"  children  may  enjoy  outdoor  life  and 
be  1  tell t  by  it. 

It  must  be  btjrne  in  mint]  that  children  are  easily  adaptable  to  life 
in  cold  air,  and  most  of  them  can  run  around  the  street  with  scanty 
clothing  during  very  cfjid  days  and  derive  great  l>enefit.  They  may 
alst*  l>e  given  cold  spongings  ftJlowed  by  friction  with  a  rnngli  towel 
every  nujrning,  and  thus  "hardened."  Only  in  this  manner  can 
*' colds"  be  jireventcd  in  children.  Harmless  in  themselves,  colds 
may,  in  children  with  tuberculous  glands  in  the  chest,  activate  the 
tuberculous  process  and  favor  an  acute  exacerbation  of  ttie  dormant 
tuberculous  lesion.  Ibnvever,  there  arc  children  who  dt>  not  bear 
"hardening"  well.  If  it  i^  foinid  that  these  c<jld  spongings  and  rnb- 
bings  arc  not  followed  by  a  i>roj)er  reaction,  or  that  they  develop  catar- 
rhal conditions  ol  the  nose  antl  throat,  harriening  should  be  given  up. 
Many  children  are  constitutionaily  unfit  for  ctjid  baths,  and  they  may 
l>e  harmeit  by  attempts  to  adapt  them  to  these  ablutions. 

Tlie  ideal  treatment  of  tuberculous  children  is  to  raise  them  all  in 
the  country.  But  like  all  ideals,  it  is  only  attainable  by  the  favored 
few.  The  vast  majority  of  infec*ted  children  have  to  be  raised  in 
cities,  for  obvious  reasons.  But  society,  which  is  largely  respiaisible 
for  the  couf  fit  ions  favoring  tiibcTcnlous  infection,  can  do  a  great  deal 
toward  saving  these  children,  and  raising  them  toward  healtliy  man- 
hood and  womanJiood,  by  providing  vacations  for  them  once  or  twice 
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annually,  so  that  they  may  recuperate  their  vanishing  forces  and 
acquire  resistance  against  the  extension  of  the  tuberculous  process. 
In  New  York  City  this  is  done  for  a  limited  number  of  children  derived 
from  tuberculous  stock  by  the  Preventorium.  In  other  cities  in  this 
country  similar  efforts  have  been  made.  But  not  all  that  need  these 
vacations,  proper  food,  and  exercises  are  accommodated  in  any  city. 

If  the  parents  of  a  child  with  tracheobronchial  adenopathy  can 
afford  it  they  should  move  to  the  country,  or  to  a  suburb.  In  some 
cases  it  is  feasible  to  send  the  child  to  be  raised  outside  of  the  city  Imes. 
Many  authorities  maintain  that  it  is  best  to  raise  these  little  patients 
in  the  mountains,  or  that  they  should  be  sent  for  frequent  vacations 
to  a  high  altitude.  But  I  have  seen  excellent  results  in  many  cases 
which  were  sent  to  the  seacoast,  or  to  some  forest  climate.  It  is 
remarkable  how  quickly  these  children  recuperate  after  a  few  weeks 
out  in  the  open  air,  away  from  the  city. 

Many  of  these  children  do  not  eat  enough,  and  the  emaciation  result- 
ing from  the  smouldering  tuberculous  process  in  the  chest  is  increased 
by  the  lack  of  nourishment.  The  anorexia  is  very  often  relieved  by 
open-air  life.  A  child  in  the  city  may  not  eat  enough,  or  may  have  an 
actual  abhorrence  for  food.  But  as  soon  as  it  is  removed  to  the 
country,  the  desire  for  food  is  increased;  often  the  appetite  becomes 
ravenous  a  few  days  after  arrival  in  the  country. 

In  those  who  cannot  afford  to  go  to  the  country  the  anorexia  may  be 
relieved  by  open-air  life  in  the  city.  They  should  be  urged  to  spend 
the  greater  part  of  the  day  outdoors,  and  sleep  in  rooms  with  open 
windows.  In  urgent  cases  there  should  be  no  schooling.  The  modern 
open-air  schools  are  of  questionable  utility,  especially  during  the 
winter  when  the  bitter  cold  is  apt  to  prove  unbearable  to  both  the 
teachers  and  the  pupils.  The  child  needs  not  only  fresh  air,  but  exer- 
cise is  just  as  important.  This  keeps  the  child  warm  in  the  coldest 
day.  I  have  very  little  confidence  in  the  educational  value  of  the  open- 
air  classes;  so  far  as  I  have  observed,  there  is  hardly  any  study  during 
cold  days.  A  child  run  down  to  such  an  extent  as  to  need  open-air 
life  throughout  the  day  and  night  is  unfit  for  schooling,  and  should  be 
taken  out  to  the  country  for  a  few  months  or  a  season,  or  taken  out  of 
school  for  a  similar  period,  until  it  recuperates,  when  it  may  resume 
studies. 

The  food  of  these  children  need  not  differ  from  that  suitable  for 
any  child  of  the  same  age,  but  it  should  be  plentiful,  appetizing,  and 
nourishing.  It  is  even  more  difficult  to  place  a  child  on  a  special  diet 
than  an  adult.  And  there  is  no  special  need  for  such  a  procedure.  It 
is,  however,  important  to  see  to  it  that  it  does  consume  a  suflScient 
quantity  of  proteins  and  fats.  In  children  between  two  and  four  years 
of  age,  milk,  cream,  and  eggs  supply  these  requirements  ideally.  But 
older  children  should  be  urged  to  eat  meats  and  poultry,  and  butter 
is  the  best  source  of  fat  for  them.  It  is  the  most  assimilable  form  of 
fat  that  can  be  given  to  the  vast  majority  of  children.  Those  who  do 
not  thrive  on  this  diet,  or  who  will  not  take  a  suflBcient  amount  of 
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butter,  should  be  given  cod-liver  oil.  The  vast  majority  of  children 
take  it  pure,  or  with  malt.  Most  of  the  emulsions  contain  very  little 
of  the  oil,  and  are  nauseous. 

Children  with  enlarged  bronchial  glands  will  almost  invariably  do 
well  under  this  mode  of  treatment.  It  is  often  astonishing  to  watch 
the  recuperation  of  an  emaciated  child  within  one  or  two  months  after 
being  placed  under  this  treatment.  It  is  encouraging  to  watch  the 
great  improvement  shown  by  most  of  the  children  taken  from  the 
tenements  of  New  York  City  to  the  country.  In  some  obstinate  cases 
it  is  necessary  to  repeat  the  vacation  twice  annually  for  several  years. 
Some  should  be  kept  out  of  town  until  they  reach  adolescence.  But 
it  should  always  be  remembered  that  they  all  do  well  if  properly  treated ; 
the  development  of  chronic  phthisis  before  the  age  of  ten  is  exceedingly 
rare,  and  infrequent  before  the  age  of  fifteen. 

There  is,  however,  one  danger  to  which  these  children  are  exposed. 
The  endemic  diseases  of  childhood,  measles,  whooping-cough,  scarlet 
fever,  etc.,  produce  anergy  or  lowered  reactive  powers  (see  p.  127) 
to  tuberculosis.  They  are  therefore  to  be  guarded  against  these 
diseases.  Many  a  child,  doing  well  despite  tracheobronchial  adenitis, 
succumbs  to  bronchopneumonia  complicating  measles  or  whooping- 
cough.  It  is  very  difficult  to  carry  out  prophylaxis  against  these 
endemic  diseases  in  children  living  in  the  tenements  of  large  cities; 
and  in  those  who  attend  school  in  any  part  of  a  city,  where  there  are 
so  many  "carriers."  And  we  cannot  isolate  a  child  from  intercourse 
with  other  children  for  obvious  reasons.  This  is  a  fact  which  is  often 
not  considered  in. this  connection  by  those  eager  to  do  something 
along  these  lines.  If  all  efforts  at  prevention  of  complicating  diseases 
have  failed,  and  the  child  does  develop  one  of  them,  the  treatment 
should  be  very  careful,  and  during  convalescence  the  patient  should 
be  sent  to  the  country  for  a  month  or  more. 

But  infants  can  be  shielded  against  infection  with  measles,  whooping- 
cough,  etc.,  because  they  are  always  in  the  immediate  care  of  the 
mother.  Infants  known  to  have  been  infected  with  tuberculosis  should 
be  kept  away  from  the  proximity  of  other  children  who  are  liable  to 
be  "carriers."  It  is  during  infancy  that  measles  and  whooping- 
cough  are  likely  to  do  most  harm  when  attacking  a  subject  harboring 
tuberculous  infection. 

Medical  treatment  is  not  indicated  in  most  cases,  excepting  where 
there  is  anemia,  cough,  etc.  These  symptoms  are  best  relieved  by  the 
open-air  treatment.  But  we  may  in  many  cases  assist  or  accelerate 
the  improvement  by  the  administration  of  iron.  The  old  syrupus  ferri 
iodidi  may  be  given  in  doses  of  3  to  5  drops  to  children  three  years  of 
age,  and  more  in  proportion  to  older  children.  Iron  tropon  is  another 
good  and  palatable  preparation  for  these  anemic  children. 

Children  showing  catarrhal  symptoms,  when  not  due  to  inflam- 
matory conditions  of  the  nose  and  throat,  do  well  with  creosote  in  small 
doses.  It  may  be  given  in  doses  from  i  to  i  drop  diluted  in  milk. 
Any  of  the  derivatives  of  creosote  may  be  given  in  powder  or  in  syrup 


854 


VAIUOUS  FOR^fS  OF  PULMONARY  TUBERCUWSIS 


form.  This  will  often  relieve  a  cough  much  more  effectively  than 
.st»tlative  drugs. 

Specific  treatuierit  has  l)een  used  with  less  success  in  cliiklren  than 
in  adults.  It  must  be  remembered  that  statistics  of  a  luimber  of 
children  treated  with  any  inethtHl,  including  tuherciiliiu  are  of  no 
value  if  they  show  that  of  so  many  treated  m*  ^leitths  ha\'e  occurre^i. 
Death  due  to  tulicrculosis,  excepting  meningitis,  in  children  over 
two  and  under  fourtc+^n  years  of  age.  is  exceedingly  rare*  For  these 
reasons,  or]>lian  as\'lums  show  sucli  splendid  results— children  of 
tulHTculous  parentage  do  not  develop  phthisis  while  they  are  in  the 
institutions.  But  in  children  tiibercuhn  is  m^t  indicated  because  the 
psychic  eH'ect,  which  is  the  main  curative  factor  in  adults,  is  lacking. 
I  can  see  no  reastm  for  giving  tubercidin  to  children. 

Tuberculosis  m  the  Afed.  ^[rlst  aged  phthisical  patients  are 
emai'iated  and  <lehilitatcd.  In  many  n*nirishment  cannot  be  given 
in  plentiful  amount  because  they  lack  teeth  for  mastication,  and  most 
of  them  suffer  from  disturbances  in  the  motility  and  secretions  of 
the  stomach  and  intestines.  They  also  liave  arteriosclerosis,  sclerotic 
kidneys,  and  dtJ  not  l>car  the  ingestion  of  hirge  quantities  of  prtiteins. 
Futs  are  apt  to  iufluce  diarrhea  more  often  than  in  youthful  subjects. 

These  difhcutties  in  the  dietetics  of  aged  consumptives  may  be 
overcome  wit  Inn  limits  by  first  ordering  the  repair  of  the  teeth.  Then 
they  may  have  a  diet  consisting  mainly  of  milk,  cream,  and  cereals. 
Fish  is  als(j  well  assimilated  by  aged  persons,  and  they  shoulii  take  it 
when,  for  any  reason,  meats  are  not  tolerates! .  But  so  long  as  the 
condition  of  the  kidneys  is  not  such  as  to  contridndicate  meats  or 
poultry,  they  nmy  be  allowed  in  mtxlerate  quantities.  Vegetables 
maly  lie  given  so  long  as  there  is  no  diarrhea .  While  in  younger  phthisi- 
cal patients  alcoliol  is  to  l>e  tabooed,  it  is  different  with  aged  [latients. 
If  they  ha\'e  been  accustomeil  to  alcohol  it  is  not  advisable  to  attempt 
instituting  reforms  at  an  advantx*d  age.  In  some  cases  alcohol  is  even 
of  distinct  bt^nefit.  if  not  abused. 

Old  patients  do  not  bear  outdifor  life  as  well  as  younger  ones.  The 
same  is  true  of  high  altitude.  They  must  have  warm  rooms  for  living 
and  sleeping.  In  fiivt,  if  they  can  afford  it  they  should  spend  the 
winter  in  some  southern  region.  The  inteuse  t*tihl  of  the  winter  has 
a  very  dek^terious  eifect  on  them  because  t^f  the  defective  circulatitai — 
especially  the  iKTiphcral — rigid  arteries.  sc!er4*tic  kidneys,  pulm(»iiar%' 
emphysema,  etc*,  with  which  many  are  affected.  But  they  need 
fresh  air.  While  they  should  sleep  in  warm  rooms,  the  wintlows  must 
be  kept  open. 

Canliac  derangements  are  to  he  carefully  treatcij  by  rest,  digitalis, 
stri>phauthus,  etc.  Myocarditis  is,  however,  not  relieved  by  these 
remedies  and,  in  addition  to  rest,  small  doses  of  nitroglycerin,  fre- 
quently repeated,  often  liave  a  beneficial  inHuence.  The  iodides  are 
very  gocHl  in  nuiny  cases,  and  should  \w  given  in  moderate  doses.  In 
many  patients  the  dyspnea  is  relieved  by  this  remedy  much  more 
effectively  and  lastingly  than  by  anything  else. 
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is  to  be  treated  acenrdinp:  to  the  prineiples  tliscussed  in 
Chapter  XLIIL  j\Iost  senile  patients  liave  no  fever,  but  at  times 
we  encounter  some  with  pyrexia  of  longer  or  shorter  duration.  Those 
in  whom  the  fever  is  mild  and  evauesctnit  require  rest  in  bed  until  the 
temperature  eomes  down  to  normal.  Very  ti!d  persons,  tner  sixty 
years  of  age,  do  not  l)ear  fever  very  well,  nnd  must  be  givt^n  anti- 
pyretic treatment,  PyrBmidon  in  ,>grain  doses  may  be  administered 
tliree  or  four  times  a  day. 

The  cough  and  expectoration  need  no  treatment  as  long  as  they 
are  not  excessive.  Otherwise,  sonill  doses  of  corlcin  or  heroin  should 
be  given.  In  many  cases  the  expectoration  is  profuse  and  contains 
numerous  tubercle  bacilli.  It  may  be  greatly  influenced  by  posture, 
as  in  bronchiectasis,  and  postural  treatment  may  be  attempted. 
But  this  is  difficult  with  ok!  jiersons,  because  of  their  weakness  and 
debility  they  camiot  withstand  the  vigorous  cough  this  mode  of 
treatment  is  apt  to  induce. 

Tuberculosis  durinf  the  Menopause.— Tuberculosis  in  women 
during  the  menopause  is  apt  to  be  (omplicated  by  symj>tfvms  which 
are  not  seen  in  other  phthisical  patients.  Consifleriug  the  profmind 
impression  made  by  the  tubercukais  toxemia  on  the  sexual  sphere 
(see  p.  (HO),  there  is  no  wonder  that  at  the  *' critical  period"  tubercu- 
lous women  should  present  special  symptoms. 

Many  are  more  or  less  obese  despite  the  continued  activity  of  the 
tuberculous  process  in  the  lung.  Dyspnea  is  very  frequent,  ami  many 
complain  of  cardiac  palpitation.  Ilenioptysis  is  very  frequent,  and 
may  replace  the  menstrual  flow,  though  I  shoukl  hesitate  before 
considering  it  vicarious  menstruation.  Copious  hemorrhages  are 
uncouunon;  I  am  under  the  impressicm  that  they  are  less  conuuon 
than  among  others  with  similar  lesions.  But  streaky  sputum  and 
small  hemorrhages  are  very  frequent.  In  addition  there  are  most  of 
the  usual  symptoms  of  the  menopause — hot  flushes,  heailaches,  etc., 
and  profuse  perspiration.  Combined  with  the  symptoms  of  phthisis 
these  symptoms  of  the  men4>pause  nuike  this  class  of  patients  proper 
subjects  for  si>ccial  treatment. 

In  addition  to  the  treatment  of  phthisis  outlined  above,  the  special 
symptoms  need  attention.  I  have  had  several  cases  in  which  repeated 
hemoptysis  was  stopped  by  the  administratit)n  of  the  extract  of  the 
ovaries  or  the  corpus  luteum.  Indeed,  mt>st  of  the  annoying  symptoms 
which  torture  the  unfortunate  woman  more  than  those  caused  by  the 
tuberculous  ]>ro(*ess,  nniy  be  relieveil  by  tlie  timely  and  proj>er  adminis- 
tration of  these  remedies.  It  is  also  a  fact  worthy  of  renicnd>ering 
that  during  the  climacteric  phthisical  women  tio  not  bear  tlie  adminis- 
tration of  tubercuhn  very  well;  most  are  apt  to  be  harmed  by  sj^ecific 
treatment. 

The  cough  and  insomnia  also  are  best  relieved  by  the  o\'arian  sub- 
stance; sedatives  ami  hypnotics  often  aggravate  this  contlition,  though 
in  many  cases  bromides  and  valerianates  are  effective. 


CHAPTER  XLVI. 
TREATMENT  OF  COMPLICATIONS. 

Pleurisy.— Dry  localized  pleurisy  occurring  during  the  course  of 
phthisis  needs  no  special  treatment,  excepting  to  relieve  the  pain  which 
is  at  times  annoying.  In  mild  cases  external  applications  may  suffice 
to  give  the  patient  comfort.  Any  of  the  belladonna  plasters,  or  a  sin- 
apism may  do;  while  some  apply  tincture  of  iodine.  The  writer  finds, 
however,  that  the  administration  of  salicylates  often  relieves  these 
pleural  pains  much  better  than  anything  else.  Aspirin,  in  doses  of 
from  5  to  10  grains  three  or  four  times  a  day,  may  be  given  in  cases  in 
which  sodium  salicylate  is  liable  to  derange  the  stomach. 

In  acute  cases  of  pleurisy  the  pain  may  be  very  severe  during  the 
first  few  days  before  the  effusion  appears  and  may  necessitate  the 
administration  of  morphine,  J  to  i  grain  hypodermically.  In  most 
cases  it  is  not  necessary  to  repeat  it,  but  it  is  better  to  strap  the  chest 
with  adhesive  plaster.  In  plethoric  individuals,  the  application  of 
several  leeches  to  the  painful  area  often  relieves  the  pain  when  every- 
thing else  has  failed.  As  soon  as  the  effusion  appears  the  acute  pain 
usually  ceases.  Cetrangolo^  suggests  the  induction  of  an  artificial 
pneumothorax  for  the  relief  of  pain  in  acute  pleurisy.  He  found  that 
the  insuflflation  of  100  cc  of  air  into  the  pleural  cavity  increases  the 
pain,  but  within  twenty-four  hours  it  disappears  permanently.  The 
cases  in  which  this  is  indicated  are  rare. 

The  patient  is  to  be  kept  in  bed  as  long  as  the  fever  lasts.  But 
during  the  later  stages  he  may  be  permitted  to  take  mild  exercises. 
The  diet  is  to  be  given  in  accordance  with  the  temperature  and  the 
tuberculous  process  in  the  lungs. 

It  is  not  advisable  to  make  any  efforts  to  hasten  absorption  of  the 
fluid  in  cases  of  tuberculosis.  The  fluid  may  be  serving  a  useful  pur- 
pose by  compressing  the  lung  and  facilitating  the  healing  of  the  lesion 
in  the  same  manner  as  an  artificial  pneumothorax  does,  and  also 
because  of  some  biochemical  effects  (see  p.  516).  On  this  principle 
effusions  may  be  permitted  to  remain  for  months.  But  in  case  the 
effusion  causes  cardiac  embarrassment,  severe  dyspnea,  cyanosis, 
insomnia,  and  other  urgent  symptoms,  it  should  be  aspirated  at  least 
partially.  But  even  then  aspiration  should  be  left  as  a  last  resort, 
because  speedy  withdrawal  of  the  fluid,  and  rapid  expansion  of  the 
lung  may  awaken  the  tuberculous  process  in  the  i)arenchyma  into 
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acute  activity.  The  writer  has  observed  this  to  happen  in  several 
cases. 

It  is  best  to  first  try  autoserotherapy.  Five  to  10  cc  of  the  fluid  are 
withdrawn  with  an  aspirating  syringe  and  reinjected  into  the  subcuta- 
neous tissue.  A  good  way  is  not  to  remove  the  needle  after  the  syringe 
is  filled  with  the  fluid,  but  while  withdrawing  it,  when  its  point  reaches 
the  subcutaneous  tissue,  to  turn  it  parallel  to  the  surface  of  the  chest 
and  to  inject  the  fluid  right  then  and  there,  as  was  described  by  the 
writer^  elsewhere.  This  can  be  done  several  times  on  alternate  days. 
In  most  cases  there  will  be  noted  an  increase  in  diuresis,  and  the  level 
of  the  fluid  begins  to  sink,  so  that  within  a  couple  of  weeks  it  may  be 
absorbed  altogether. 

In  cases  in  which  autoserotherapy  is  of  no  avail,  and  the  general  con- 
dition of  the  patient  demands  removal  of  the  effusion,  aspiration  should 
be  done.  It  is  advisable  not  to  remove  all  the  fluid  at  one  sitting,  but 
to  do  it  on  alternate  days,  each  time  withdrawing  a  part.  In  many 
cases  the  pleura  refills  soon  after  tapping,  and  it  is  necessary  to  assist 
the  absorption  by  giving  a  salt-free  diet,  and  to  reduce  the  amount 
of  fluid  ingested  by  the  patient.  Diuretin  may  be  of  assistance  by 
increasing  diuresis.  But  other  drugs,  reputed  as  assisting  absorp- 
tion of  pleural  effusions,  as  the  iodides,  are  impotent  in  this  regard. 
Emptying  the  bowels  daily  with  salines,  if  there  are  no  contraindica- 
tions, may  assist  in  the  absorption  of  the  fluid. 

Many  authors  treat  pleurisies  by  withdrawing  the  exudate  and 
replacing  it  with  air,  claiming  that  in  this  manner  reaccumulation 
of  fluid  is  prevented.  But  we  have  seen  that  while  troublesome,  the 
presence  of  fluid  in  the  chest  is  not  dangerous  per  se.  It  is  only  the 
tuberculous  process  in  the  parenchyma  of  the  lung  that  is  dangerous. 
And  this  is  as  w^ell  controlled  by  the  fluid  as  by  air  in  the  pleural  cavity. 
Moreover,  converting  the  pleurisy  into  a  pneumothorax  does  not 
prevent  the  reaccumulation  of  fluid,  as  experience  has  taught  the 
writer.  This  is  natural  when  we  consider  the  frequency  of  exudates 
in  pneumothorax.  It  is  also  to  be  borne  in  mind  that  a  hydropneu- 
mothorax  may  become  purulent,  and  then  the  prognosis  is  very  serious. 

Bmpyema.— The  treatment  of  purulent  effusions,  during  the  course 
of  phthisis  is  very  unsatisfactory.  Some  authors  have  stated  that 
when  the  pus  shows  diplococci,  especially  pneumococci,  and  also 
streptococci  and  staphylococci,  the  prognosis  is  better,  and  resection 
of  one  or  two  ribs  may  bring  about  a  cure,  while  in  cases  in  which  the 
pus  shows  the  presence  of  tubercle  bacilli,  operation  is  futile.  In  the 
experience  of  the  writer  there  has  been  observed  no  difference  from  this 
viewpoint.  In  very  rare  instances  we  meet  with  a  case  in  which  several 
aspirations  of  the  pus  cure  the  empyema.  Similarly  the  writer  has  had 
cases  of  localized  and  encapsulated  empyemata  which  broke  through 
bronchi,  the  pus  was  expectorated  and  the  patients  recovered.    In 
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the  vast  majority  of  eases  we  keep  on  withdrawing  larger  or  smaller 
quantities  of  pus,  hnt  the  chest  tills  np  a^am  in  a  short  time.  In  some 
eases  fistulie  form  along  the  track  (*f  the  neeflle,  diseharging  pus 
externally. 

The  results  of  operations  for  empyema  eorapheating  phthisis  are 
imsatisfactory,  A  simple  ineision  for  the  evaeuatirm  of  the  pus  is 
nearly  always  followed  hy  a  fistula  necessitating  the  patient  to  go 
around  with  a  foul-smelling  handage  for  the  rest  of  his  hfe.  For  this 
reason  most  physicians  are  at  i>resent  satisfietl  with  the  aspirati(»n 
of  tlie  pus,  repeated  acrording  to  indicatirtns,  Reeently  I  have  seen 
excellent  results  with  the  farrel-Dakiri  metlnxl  of  treatment,  and  now 
urge  it  in  all  cases  of  j>yothorax  complicating  tuberculosis. 

Whether  treated  by  aspiration  or  thoracocentesis,  the  fever  usually 
keeps  uf),  dropjnng  after  the  removal  of  part  of  the  pus,  but  rising 
again  within  a  few  days.  Emaciation,  night  sweats,  anorexia,  iliarrhea, 
etc.,  keep  on;  amyloi*!  degeneration  of  the  viscera,  notably  the  liver, 
spleen,  kidneys,  and  intestines,  develops  and  tlie  patient  sinmer  or 
later  succumbs  to  exhaustion. 

The  suggestion  of  some  autht^rs  tluit  after  removing  the  pus  nitrfi- 
gen  should  be  inflated  into  the  pleura  has  been  tried  by  tlie  writer, 
not  found  to  toiler  any  advantages,  and  abandoned. 

Pneumothorax.  — Considering  the  morbid  anattany  of  |jncuniothoraX 
complicating  pulmonary  tuberculosis,  it  is  clear  that  the  prognosis 
is  vere  serious.  Hearing  in  miufl  that  the  rent  in  the  visceral  pleura 
occurs  in  tuberculous  tissue,  its  chances  of  eicatrization  are  remote. 
However,  if  the  rent  is  small,  intraplenraf  j>ressure  and  colla|>se  of  the 
lung,  at  times,  help  along  in  tlie  direction  of  healing  of  the  laceration* 
and  we  then  may  even  have  what  stJinc  writers  have  callcfl  "provi- 
dential pneumothorax;'*  the  collapse  of  the  lung  results  in  a  temporary 
or  even  pennanent  improvement  in  the  general  and  loeal  roudition  of 
the  jjatient.  But  when  the  rent  in  the  pleura  is  large,  it  remains  open 
inrlefinitely  and  the  morbid  secretions  of  the  lung  lesion  enter  the 
pleural  cavity  thnaigh  a  pleurojjuhnonary  fistula  and  infeet  it. 

The  acute  onset  with  shork,  pain,  dyspnea,  etc.,  denumds  active 
treatment.  The  indications  are  clear:  The  patient  is  to  be  relieved 
of  the  urgent  and  menacing  symptoms,  his  heart  is  to  be  stimulated, 
etc.,  which  is  best  tloiie  by  a  hypodermic  injection  of  morphine.  liut 
if  the  patient  is  ra^t  calme<l,  and  the  dyspnea  is  urgent,  thr»rac(K*entesis 
is  to  be  ijerfomicd.  This  is  often  the  unly  means  at  our  command  to 
relieve  the  extreme  and  agoiuzing  tiyspnea.  Tapping  the  air  in  tlie 
affected  pleural  cavity  gives  prompt  relief,  though  unfortunately  only 
of  short  duration  in  most  cases.  Plunging  a  hyijodcrniic  net^lle  into 
the  affected  side  is  sufficnent,  because  the  expiratory  pressure  within 
the  pleura  is  greater  than  that  of  the  external  atmosi>hcre.  It  is  gmni 
to  attach  a  rubl>er  tube  to  the  needle  by  one  end,  wliile  the  other  is 
platrd  in  a  pail  of  water,  thus  forming  a  water  valve  which  jiermits 
the  free  exit  of  the  air  from  the  chest,  but  prevents  its  return. 
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If  the  relief  thus  obtained  is  (»rily  traositt^ry,  the  npenition  is  repeated ; 
in  sonie  eases  it  may  be  neeessary  to  repeat  the  tuppiiijc  four,  fi\'e.  or 
even  seven  times  during  the  first  day.  Some  have  tried  to  obviate 
this  by  insertin^r  a  eanmila  and  leaving  it  in  the  eliest  wall  for  several 
hours  or  da\  s;  the  rubber  tufie  all  the  time  in  the  water.  liut  I  have 
found  it  vt^ry  difficult  to  retain  the  needle  in  place  and  to  keep  it  aseptic. 
For  this  reason  I  prefer  to  make  several  punctures  as  the  ur^^euey  of 
the  symptoms  demand. 

Many  theoretical  objections  have  been  raiserl  against  tapping  the 
chest  in  these  cases.  Bnt  one  luis  only  to  witness  a  case  in  which  the 
agonizing  pain  and  air  liiinger  are  promptly  relieved  by  tapping,  to 
appreciate  that  this  is  the  only  measure  which  gives  rehef.  As  in 
urgent  cases  of  any  kind,  theoretical  considerations  are  left  until  the 
[nenacing  symptoms  are  under  eontroL  In  fact,  after  one  tapping  the 
patient  begs  for  another  when  the  dyspnea  retnrns. 

I  have  recently  been  more  suceessfid  with  imhiction  of  counter- 
pressure  within  the  pleura  by  injection  of  air  in  the  way  we  do  when 
in*luciiig  a  therapeutic  pnemnothorax.  This  was  first  suggested  by 
Morelii.  It  appears  from  actual  measurements  that  in  the  vast 
majority  of  these  cases  the  intrapleural  pressure  is  negative,  even 
though  the  patient  suffers  frcnn  severe  dyspnea.  Increasing  the  amount 
of  air  in  the  ]>leura  the  perforation  is  ch)sed  by  the  air  pressure,  the 
edges  are  held  together  and  they  soon  heaL  Closure  of  the  fistula 
prevents  further  entry  of  septic  matter  from  the  lung  into  the  pleura. 
As  done  by  A.  Pisani,'  a  needle  connected  with  a  manometer  is  intro- 
duced into  the  pleura  and,  if  the  pressure  is  found  positive,  some  of 
the  air  is  withiirawn.  Tlien  the  tube  leading  from  the  needle  is  con- 
nectctl  with  the  usual  pneumothorax  apparatus  and  air  is  allowed  tt* 
enter  the  pleural  cavity  until  the  manometer  registers  5,  UK  t>r  even 
20  cm.  positive  water-^jressure. 

In  several  cases  in  which  this  method  was  tried  by  the  writer,  relief 
was  noted  innnediately  in  two  out  of  three.  In  some  eases  we  may 
ctHitinne  the  pneumothorax  treatment,  just  as  we  do  in  eases  of  thera- 
peutic pneumothorax. 

We  meet  with  cases  in  which  the  embarrassment  of  the  eircuiatii*n 
and  respiration  cnntinucs  in  spite  of  repeated  tappings,  or  intrfMluction 
of  air,  an<l  the  prognt>sis  is  glo(miy.  The  causes  are  not  primarily 
meclianicah  i>ut  physiologicaL  The  opposite  lung  is  congested  and 
tlie  circulation  is  thereby  more  embarrassed  than  by  the  displacement 
of  the  mediastinnm.  In  these  cases  we  may  try  oxygen  inhalation, 
and  cupping  all  over  the  posterior  aspect  of  the  chest.  Some  use  wet 
cnps  or  venesection  to  relieve  the  right  ventricle  Nvhich  is  becoming 
jjarafyzerl  from  extreme  overdistention,  "I  have  no  dtaibt,'*  says 
West,  ''that  life  might  l>e  st>metimes  save*!  by  timely  venesection,  and 
it  is  certain  that  bleed ing  is  not  so  much  emphned  in  these  urgent 
cases  as  it  ought  to  be." 

'  Gaxx4?ttu  dvitli  Ospatiitii  e  ddle  Clmitxhc.  1917,  37,  37'J. 
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The  heart  action  is  to  be  sustained  by  large  doses  of  digitalis, 
spartein  or  camphor. 

In  milder  cases,  especially  those  in  which  the  pneumothorax  is  only 
partial  and  the  symptoms  are  not  so  urgent,  the  treatment  is  less 
vigorous.  The  dyspnea,  pain,  and  distress  are  usually  controlled  by 
a  dose  of  morphine  hypodermically,  and  within  a  day  or  two  the  patient 
feels  quite  comfortable.  Partial  pneumothorax  is  very  frequent  in 
tuberculous  patients,  and  commonly  is  followed  by  improvement  in  the 
tuberculous  lesion  in  the  lung. 

The  after-treatment,  if  the  patient  survives  three  or  four  days,  is 
that  of  the  underlying  tuberculous  process  in  the  lungs.  Inasmuch 
as  the  pneumothorax,  with  its  sudden  onset  and  agonizing  symptoms, 
often  leaves  the  patient  in  a  debilitated  condition,  rest  and  proper 
feeding  are  to  be  enforced.  In  rare  cases  the  pneumothorax,  acute 
and  menacing  as  it  was  at  the  onset,  turns  out  to  be  "providential," 
as  some  French  authors  say.  The  collapsed  lung  is  given  an  oppor- 
tunity to  heal  and  recovery  may  take  place  ultimately.  Some  recom- 
mend that  in  such  cases  the  pneumothorax  should  be  continued  by 
injections  of  nitrogen  in  the  approved  manner. 

After  the  menacing  symptoms  have  abated,  the  patient,  regaining 
his  strength  and  composure,  provided  he  has  no  fever,  may  be  per- 
mitted to  leave  his  bed  and  take  mild  walking  exercises.  We  know 
now  from  experience  with  artificial  pneumothorax  that  one  can  do 
considerable  exercise,  or  even  work,  while  one  pleural  cavity  is  filled 
with  air  and  the  lung  collapsed. 

Hydropneumothoraz.— The  treatment  of  effusion  into  a  pleural 
cavity  filled  with  air  is  conservative,  just  as  that  of  pneumothorax. 
The  fluid  is  absorbed  sooner  or  later  spontaneously.  We  now  have 
experience  with  this  condition  in  cases  with  artificial  pneumothorax. 
So  long  as  there  is  no  fever  or  dyspnea,  the  patient  may  \ye  allowed 
considerable  exercise.  But  in  case  the  intrathoracic  pressure  becomes 
high  and  produces  dyspnea  when  the  patient  is  at  rest,  the  pressure 
must  be  reduced.  This  can  be  done  by  withdrawing  some  of  the  air 
or  fluid.  The  latter  is  the  best.  With  an  aspirating  apparatus  a 
part  of  the  exudate  is  withdrawn.  In  many  cases  the  operation  has 
to  be  repeated.  In  favorable  cases  this  withdrawal  stimulates  the 
absorption  of  the  rest  of  the  fluid.  In  several  cases  I  have  had  good 
results  with  autoserotherapy  (p.  857). 

Pyopneumothorax.— The  treatment  of  this  complication  is  very 
unsatisfactory.  Operative  interference  has  not  given  encouraging 
results.  At  best,  a  fistula  is  left  in  the  chest  which  discharges  pus 
indefinitely.  The  ultimate  result  is  worse  than  when  only  tapping  of 
the  pus  is  resorted  to.  The  indications,  therefore,  are  to  aspirate  the 
pus  at  frequent  intervals  with  a  view  of  keeping  the  patient  afebrile 
as  far  as  possible.  The  bacteriological  findings  have  no  influence  on 
the  prognosis  and  treatment,  as  has  already  been  stated  when  speaking 
of  empyema  complicating  phthisis. 
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Laryngeal  Tuberculosis.— Many  cases  of  tuberculous  laryngitis 
show  a  strong  tendency  to  spontaneous  ciu'e,  especially  in  patients 
whose  lung  lesion  also  manifests  a  tendency  to  improvement.  In  fact, 
the  progress  of  the  lesion  in  the  larynx  goes  hand-in-hand  with  the 
progress  of  the  lung  lesion,  though  the  physical  signs  of  the  latter  are 
apt  to  be  obscured  by  the  former.  This  is  clearly  seen  in  cases  in  which 
the  induction  of  a  therapeutic  pneumothorax  is  effective  in  curing  the 
patient.  If  there  has  been  a  laryngeal  lesion  it  often  shares  in  the 
general  improvement  of  the  patient. 

In  my  experience,  local  treatment  is  not  often  effective  in  enhancing 
cicatrization  of  laryngeal  lesions.  When  carried  out  vigorously,  it  is 
apt  to  do  harm.  The  application  of  local  escharotics  and  cauteriza- 
tion has  been  harmful  in  the  long  run,  or  of  no  benefit  in  the  vast 
majority  of  my  cases.  As  has  been  pointed  out  by  St.  Clair  Thomson,* 
lactic  acid,  which  is  the  favorite  drug  used  by  laryngologists,  is  unavail- 
ing except  in  strength  of  50  per  cent  or  more.  Hence,  sprays  of  2  per 
cent  are  nothing  but  irritating.  Frequent  applications  are  also 
irrational,  the  object  being  to  produce  an  eschar  which  does  not  separate 
for  one  or  three  weeks.  When  the  slough  is  detached  a  healing  ulcer  is 
exposed;  but  there  are  generally  deeper  deposits,  requiring  a  repetition 
of  the  cauterizing  process,  so  that  four  to  twelve  applications  may 
have  to  be  spread  over  as  many  months.  The  use  of  a  20  to  25  per 
cent  solution  of  argyol,  or  a  2  per  cent  solution  of  methylene  blue  for 
local  application,  is  less  likely  to  be  painful  or  harmful.  Where  the 
mucous  membrane  is  unbroken  no  local  application  of  drugs  does  any 
good. 

The  futility  of  local  applications  of  any  kind  in  superficial  tubercu- 
lous lesions  is  clearly  seen  in  tuberculous  lesions  of  the  skin.  Derma- 
tologists are  not  so  sure  of  promoting  a  healing  process  by  the  appUca- 
tion  of  escharotics  to  lesions  of  lupus,  as  are  laryngologists  in  tuber- 
culosis of  the  larynx.  I  have  often  felt  that  my  patients  had  better 
chances  of  recovery  before  local  treatment  of  laryngeal  lesions  was 
applied  than  after  vigorous  treatment. 

In  a  few  cases  I  have  seen  excellent  results  when  the  patient  ceased 
talking  altogether,  thus  affording  perfect  rest  to  the  larynx.  But  it 
must  be  done  thoroughly.  The  patient  should  have  a  pad  and  pencil 
and  carry  on  all  conversation  in  writing.  In  the  cases,  mostly  women, 
in  whom  this  treatment  was  carried  out  perfectly,  the  laryngeal  lesion 
healed.  There  are,  however,  few  patients  who  have  suflBcient  will 
power  and  perseverance  to  continue  this  treatment  for  a  long  time. 
In  patients  with  advanced  and  active  lesions  in  the  lungs,  there  is  no 
reason  for  trying  it,  because  they  are  doomed  anyway. 

As  has  been  shown  by  Fetterolf,^  there  is  one  form  of  the  disease 
in  which  unlimited  use  of  the  voice  is  advisable,  this  being  the  variety 
in  which  the  vocal  cords  are  the  only  parts  of  the  larynx  involved. 

>  Diseases  of  the  Nose  and  Throat,  New  York,  1912,  p.  606. 
«  Hare's  Modern  Treatment.  PhUadelphia,  1911,  2,  402. 
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This  is  commonly  called  the  "chorditic"  form,  the  cords  appearing 
slightly  congested  and  having  on  their  upper,  and  to  a  slight  extent 
on  their  mesial  aspect  a  number  of  reddish  granular  growths.  These 
are  possibly  sometimes  submucous  tubercles,  but  more  frequently 
are  distended  mucous  glands  with  their  duct  orifices  occluded.  Vocal 
exercise  aids  in  clearing  up  the  condition,  and  it  is  in  this  form  that 
improvement  of  the  voice  so  frequently  follows  an  acute  coryza. 

In  all  cases  with  dysphagia  palliative  treatment  must  be  applied. 
We  may  try  to  obtain  relief  by  laryngeal  insufflations  of  3  to  5  grains 
of  orthoform  or  anesthesin.  It  is  only  effective  when  there  is  ulceration 
and  the  powder  remains  on  the  ulcer.  If  given  about  one  hour  before 
the  main  meal  the  patient  may  be  comfortable  for  a  whole  day.  The 
following  formulae  may  also  be  used: 

I^ — Orthoformi gr.  xxx  2.0 

lodoformi gr.  xxx  2.0 

Menthol! gr.  vj  0.4 

M.  S. — Insufflate  a  few  grains  one  hour  before  meals. 

^ — Cocaine  hydrochloridi gr.  x  0.7 

Morphinse  hydrochloridi gr.  ij  0.1 

M entholis .      .      .  gr.  xv  1.0 

lodoformi 3ij  8.0 

Acidi  borici 3ij  8.0 

M.  S. — Insufflate  a  few  grains  one  hour  before  meals. 

The  application  of  these  powders  is  to  be  made  with  special  insuffla- 
tors. They  are  designed  so  that  the  spray  goes  vertically  downward, 
not  backward  into  the  pharynx. 

In  some  cases  the  dysphagia  is  severe  and  not  at  all  influenced  by 
the  application  of  remedies  locally.  Injections  of  alcohol  into  the 
superior  laryngeal  nerve  may  then  be  tried.  Relief  from  pain  may  be 
obtained  lasting  several  weeks.  Rudolf  Hoffmann  was  the  first  to 
suggest  this  mode  of  treatment.  The  technic  of  the  injection  is  thus 
given  by  J.  Dundas  Grant :^ 

Place  the  patient  in  a  horizontal  position  and,  with  the  thumb  of 
the  left  hand,  press  the  sound  side  of  the  larynx  toward  the  middle 
line  so  that  the  affected  half  projects  distinctly;  the  other  fingers  of 
the  hand  lie  on  this.  The  index  finger  enters  the  space  between  the 
thyroid  cartilage  and  the  hyoid  bone  from  without  until  the  patient 
announces  that  a  painful  spot  had  been  reached.  With  a  little 
practice  one  arrives  at  it  at  the  first  go-off,  when  one  has  become 
familiar  with  the  topographical  relations.  Now  the  nail  of  the  index 
finger  is  placed  on  the  skin  (which  has  been  previously  disinfected) 
in  such  a  way  that  the  point  of  entrance  for  the  needle  lies  opposite 
its  middle.  The  needle  is  pushed  in  for  about  1 .5  cm.  and  this  distance 
is  marked  off  on  the  needle  perpendicular  to  the  surface  of  the  body. 
According  to  the  thickness  of  the  subcutaneous  layer  of  fat,  the 

1  Lancet.  1910,  1,  1754. 
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perforation  has  to  be  more  or  less  deep.  The  needle  is  then  carefully 
moved  so  as  to  seek  a  spot  at  which  the  patient  states  that  he  feels 
pain  in  the  ear.     The  syringe  filled  with  85  per  cent  alcohol  warmed  to 


fyaid  bam 

T^^nhhgmd  muscle 
Lanpt^al  artery^ 
(knafy&id  miisde.  -  -M 
Stenulk^id  mm^ 
Ciuvifd  ariier^'  - 


Fio.  128.— The  thyrohyoid  region.     (Grivot.) 


Cricoid  cartilafe^ 


Fia.  129.— Space  where  to  insert  the  needle  for  producing  anesthesia  of  the  superior 
laryngeal  nerve.     (Cdles.) 
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the  temperature  of  45®  C.  (113®  F.)  is  screwed  on  to  the  handle  and 
the  piston  is  then  slowly  pressed  down.  The  patient  now  feels  pain 
in  the  ear,  the  passing  off  of  which  he  indicates  by  raising  his  hand. 
During  the  operation  he  has  to  avoid  both  swallowing  and  speaking; 
if,  however,  he  makes  a  movement  of  swallowing  we  must  follow  the 
movement  of  the  syringe  with  a  light  touch.  The  injection  is  kept  up 
until  no  further  pain  occurs  in  the  ear;  then  the  needle  is  removed  and 
collodion  or  adhesive  plaster  is  placed  on  the  spot  of  the  injection 
without  pressure.  The  needle  employed  should  be  one  with  a  point 
bevelled  off  much  more  obtusely  than  in  an  ordinary  hypodermic 
needle,  so  as  to  avoid  the  risk  of  puncturing  a  vessel. 

I  have  tried  this  method  in  many  cases  and  obtained  relief  for  the 
patients  in  about  50  per  cent.  Failures  are  due  to  missing  the  nerve, 
which  is  unavoidable  in  many  cases. 

There  are  cases  in  which  all  the  above  fail  to  relieve  the  sufferer, 
and  all  we  can  do  is  to  give  large  doses  of  anodyne  drugs.  In  some  we 
may  obtain  relief  by  helping  the  patient  in  the  following  manner  while 
he  eats:  A  trained  person  stands  behind  the  patient  and  makes  firm 
and  even  pressure  at  the  angle  of  each  jaw  at  the  moment  of  swallow- 
ing. Another  way  is  known  as  Wolfenden*s  position:  The  patient 
lies  prone  over  the  bed  with  the  face  over  the  end  and  sucks  the  nourish- 
ment through  a  glass  tube  from  a  cup  held  by  an  attendant  or  placed 
on  the  floor.  These  maneuvers  seem  cumbersome,  to  say  the  least, 
but  when  having  under  our  care  a  patient  who  cannot  swallow  even 
water  without  severe  pains  in  the  throat,  we  are  ready  to  try  anything. 

There  remains  yet  to  mention  the  various  operations  of  curettage 
and  cautery  which  laryngologists  perform  in  these  cases.  Some 
employ  direct  laryngoscopy  while  operating,  but  this  is  not  only  violent, 
but  the  results  have  been  disastrous  in  all  the  cases  that  have  been 
done  for  me.  In  advising  operation  to  a  patient  of  this  class  we 
must  first  ascertain  the  general  and  the  local  condition  of  the  lungs. 
In  case  the  prognosis  is  poor  because  of  the  general  condition,  there  is  no 
reason  for  operating.  I  always  object  to  operations  in  febrile  and 
cachectic  patients. 
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in  milk,  57 
streptothrix,  550 
in  tap  water,  383 
Acnitis,  268 

Actinomycosis  of  lung,  549 
Activity  of  disease,  determination  of,  190 
Acute  forms  of  tuberculosis,  424 
prognosis  in,  4c 6,  620 
treatment  of,  849 
miliary  tuberculosis,  436 
course  of,  446 
diagnosis  of,  444 
meningeal  form  of,  441 
in  adults,  442 
in  children,  441 
pathogenesis  of,  436 
pathoio^  of,  438 
prognosis  in.  446 
pulmonary  form  of,  439 
roentgenology  of,  445 
traumatic,  642 
treatment  of,  849 
typhoid  form  of,  439 
tuberculin  test  in,  387 
pneumonic  phthisis,  430 
Addison's  disease,  610 
Adenoids  and  tuberculosis,  588 
Adenopathy,  bovine  bacilli  in,  33 
cervical,  457 
tracheobronchial,  457 
in  children,  457 
diagnosis  of,  470 
pathology  of,  168,  184 
physicalsigns  of,  461 
prognosis  in,  471 
roentgenology  in,  468 
symptoms  of,  457 
treatment  of,  850 
tuberculin  diagnosis  in,  470 


Adrenals,  dysfunction  of,  609 

in  etiology,  114 
I  Age  incidence,  83,  446,  474 
I  diagnosis  and,  191 

morbidity  and,  83 
mortality  and,  85 
I  prognosis  and,  620 

Air.  stagnant,  698 
"Alarm  zone,"  379,  417 
Albumin  in  sputum,  212 
Albuminuria,  287 
;  Alcohol,  854 
I  Allergy,  128,  145 
Alopecia,  271 
Altitude,  artificial  pneumothorax  and, 

810 
I  frequency  of  tuberculosis  and,  76 

'         in  pththisiotherapy,  715 
Amenorrhea,  192,  576 
Amyloid  changes,  185 

of  intestines,  564 
of  kidneys,  287 
Amphorophony,  353 
Anaphylaxis,  37 
j  Anasarca,  288 
Anatomy,  morbid,  160 
I  Anemia,  281 
.  Anergy,  128 

I  Anesthesia  in   artificial  pneumothorax, 
I  833 

in  phthisical  patients,  652 
j  Aneurysms  of  Rasmussen,  176,  235 
!  Annular  shadow,  365 
Anorexia.  258 

in  aavanced  phthisis,  260 
I         causes  of,  259 

diet  in,  736 
I         in  incipient  phthisis,  376 

treatment  of,  790 
Antagonistic  diseases,  584 
asthma,  589 
atherosclerosis,  604 
cancer,  514 
cardiac,  592 
cholelithiasis,  604 
coryza,  588 
gout,  603 

hyperthyroidism,  608 
lymphatism,  588 
nephritis,  604 
nephrolithiasis,  604 
obesity,  606 
scrofula,  584 
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Antagonistic  diseases,  syphilis,  598 
Anthracosis,  52 

in  animals,  56 

in  roentgenogram,  356 
Antiformin,  206 
Antipyretics,  778 
Apex,  percussion  of,  326 

Kroni^'s  method,  325 

predisposition  of,  117 
Apical  catarrh,  538 

pleurisy,  486 
Appendicitis,  612 

and  pleurisy,  485 
Appetite,  258.    See  Anorexia. 
Apyretic  tuberculosis,  228 
Ameth's  blood  picture,  283 
Arrhythmia,  280 
Arsenic,  754 

Articular  tuberculosis,  586 
Ascites,  567 

Asthenic  constitution,  123 
Asthma  and  tuberculosis,  589 
Atavistic  tendencies,  123 
Atherosclerosis,  604 
Athletes,  tuberculosis  in,  640 
Atrepsia  in  infants,  451 
Auscultation^  336 

in  abortive  tuberculosis,  417 

in  advanced  phthisis,  400 

for  adventitious  sounds,  345 

in  aged  patients,  476 

in  artificial  pneumothorax,  814,  834 

in  cancer  of  the  lung,  548 

in  children,  465 

in  incipient  phthisis,  379 

over  cavities,  404 

in  pleural  effusions,  494 

in  pneumothorax,  527 

single  phase,  337 

sources  of  error  in,  343 

technic  of,  336 

of  voice  sounds,  352 

of  whia|)ered  voice,  352 
Autoinoculation,  693 
Autonomic  nervous  system,  290 
Aut«j)si(»s,  reliability  of  statistics  of,  68 

tuberculous  lesions  found  at,  62 
Autosorothorapy,  857 
Autoserum  test,  393 
Autourine  test,  393 
Avian  bacilli,  28 

B 

Bacilli,  tubercle,  17 

in    abortive   tuberculosis,   415, 

416 
acid-fast,  18,  29 
in  acute  forms  of  tuberculosis. 

433 
atypical,  42 
avian,  28 

in  human  beings,  29 
a  virulent,  68 

in  abortive  tuberculosis,  4 14 
in  latent  lesions,  86 


Bacilli,  tubercle,  in  birds,  28,  32 

bovine,  27.  32,  58 

in  children,  33,  663 
in  human  beings,  32,  58 
immunity  to,  154 
mutation  of,  41 
in  phthisis,  38,  158 
prophylaxis,  663 
virulence  in  humans,  34, 
127 

in  calcified  glands,  144 

in  circulating  blood,  284 

in  cerebrospinal  fluid,  443 

channels  of  entry,  43 

classification  of,  20 

in  cold-blooded  animals,  29 

cultivation  of,  20 

diagnostic  value  of,  382 

in  domestic  animals,  32 

in  dust,  46 

in  early  phthisis,  382 

in  embryo,  109 

examination  for,  205 

antiformin  method,  208 

fatty  substance  in,  18 

in  fibroid  phthisis,  421 

in  giant  cells,  162 

in  healed  lesions,  39,  158 

in  healthy  persons,  51 

human,  26 

in  human  milk,  663 

infective  dose  of,  140 

in  reinfection,  146 

ingestion  of,  54 

inhalation  of,  40 

inoculation  of,  21,  44,  209 

in  intestines,  54 

latency  of,  143 

media  for,  20 

microscopic    examination    for, 
204 

in  milk,  57 

morphology  of,  17 

multiplication  in  human  body, 
141 

mutation  of,  41 

non-pathogenic,  29 

differentiation  of,  31 

in  non-tuberculous  patients,  383, 
414 

number    in    sputum,   61,   208, 
624 

occurrence  in  nature,  32,  40 

in  ovum,  109 

as  parasites,  40 

in  placenta,  106 

in  pleural  effusions,  509 

poisons  from,  35 

powers  of  resistance,  21 

prognosis  and,  208,  624 

pseiidotubercle,  29 
pass,  30 
leprosy,  30 
smegma,  29 
trumpet,  30 
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Bacilli,  tubercle,  in  sausages,  22 
in  semen,  106 
in  serous  membranes,  35 
sources  of,  43 

spread  within  the  body,  183 
in  sputum,  205 

prognostic  value  of,   208, 
624 
staining  of,  18,  205 
in  stomach,  54 
in  tonsils,  125 
toxins  of,  36 
transitional^  42 
transmutation  of,  42 
in  traumatic  tuberculosis,  642 
types  of,  17,  25,  40 
ubiauity  of,  61 
virulence,  24 

in    abortive    tuberculosis, 

414 
in  acute  tuberculosis,  430 
in  glands,  144 
vitality  of,  23 
zoogenetic,  34 
Bacteria,  pyogenic,  601 
Bacteremia,  284,  601 

after    tuberculin    treatment,    391, 

770 
in  miliary  tuberculosis,  437 
non- tuberculous,  602 
in  skin  infections,  44 
Ballooning,  814,  815 
Basal  lesions,  540 
Baths,  681 
Bell  sound,  529 
Blood,  281 

bacilli  in,  284 
picture,  282 

Ameth'Sj  283 

in  artificial  pneumothorax,  812 
chanses  in  mountains,  716 
in  miliary  tuberculosis,  444 
in  pleural  eflfusions,  505 
in  stools,  564 
Blood-pressure,  281 

J  prognosis  and,  624 
ycardia,  280 
Breath  sounds,  absence  of,  339 

in  advanced  phthisis,  401 
amphoric,  40/ 

in  pneumothorax,  527 
bronchial,  342 
I ironcho vesicular,  343 
cavernous,  407 
in  children,  465 
cog-wheel,  341 
feeble.  338 
^anular,  340 
interrupted,  341 
metamorphosed,  408 
normal,  338 
rou^,  340 
Bronchiectasis,  542 

in  fibroid  phthisis,  427 
in  tubercmouB  lungs,  174 


Bronchitis,  589 

hemorrhagic,  551 

Bronchophony,  352 
in  children,  467 
in  pleural  effusions.  494 

Bronchopneumonia,  tuberculous,   433 
complications  of,  436 
diagnosis  of,  436 
etiology  of,  433 
hemoptysis  and,  255 
in  infants,  451 
physical  signs  of,  435 
prognosis  of,  436 
symptoms  of,  434 
tuberculosis  and,  591 

Brownlee's  three  types  of  phthisis,  98 

Butter  in  diet,  742 


Cachexia,  263 

in  infants,  451 
Calcification.  165 
.  Calcium  in  aiarrhea,  793 

in  hemoptysis,  786 
•  Cancer  of  lung,  547 

tuberculosis  and,  614 
Carbohydrates  as  foods,  743 
Carcinomatosis,  miliary,  446 
I  Cardiac  diseases,  127,  552 

weakness,  treatment  of,  788 
Cardiovascular  symptoms,  277 
"Carriers,"  208,  728 
Caseation,  164 
Caseous  pneumonia,  430 
Catarrh,  apical,  538 
,  Causes,  constitutional,  101 
Cavities,  pulmonary,  173 

adventitious  sounds  over,  408 
bacilli  in,  600 
basal,  409,  540 
bleeding  from,  176,  239 
breath  sounds  over,  407 
bronchiectatic,  174,  427,  542 
closed,  176 
cough  from.  199 
diagnosis  of,  403 
differentiation    from    pneumo- 
thorax, 531 
in  fibroid  phthisis,  421 
heaUng  of,  180 
mixed  infection  in,  600 
pathology  of,  173 
phantom,  409 
j)ostural  treatment  of,  771 
prognostic  significance  of,  626 
roentgenology  of,  365 
sputum  from,  202 
treatment  of,  771 
tympany  over,  404 
whispered  voice  over,  353 
Cerel  n)8pinal  fluid,  443 
Chairs,  reclining,  701 
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Cheese  as  a  food,  741 

tubercle  bacilli  in,  21 
Chemotherapy,  747 
Chest  in  a(lvance<l  cases,  311 
in  aged  patients,  476 
api>earance  in  roentgenogram,  354, 

357 
asthenic,  305 
asymmetry  of,  308 
deformities  of,  303 
enlarged  veins  on,  301 
flat,  303 

life  insurance  and,  649 
muscular  changes  in,  309 
normal,  301 
paralytic,  303 
phthisical,  302 
acquired,  305 
in  children,  563 
congenital,  305 
pterygoid,  303 
retractions  of,  308 
Children,  pulmonary  tuberculosis  in,  447 
bovine  infection  in,  33,  663 
characteristics  of,  447 
exposure  to   infection   of, 

192,  660 
extent  of  infection  among, 

70 
fat  consumption  in,  266 
meningitis  m,  441 
prognosis  in,  471 
prophylaxis  in.  660 
roentgenography  in,  468 
scrofula  in,  454 
symptoms  of,  453 
reflex,  468 
treatment  of,  850 
tuberculin  test  in,  387,  470 
Chloasma  phthisicorum,  268 
Chlorosis,  ])retuberculous,  375 
Cholelithia^sis,  604 
Cholost^rin  in  pleural  effusions,  520 
Choroid,  tubercles  in,  445 
Cirrhosis  of  liver,  613 
City  Ufe  and  tuberculosis,  77,  97 
Civilization  and  tuberculosis,  61,  76 
Classification  of  phthisis,  368 
author's,  371 
official,  368 

shortcomings  of,  369 
Cliniato,  infection  and,  73,  76 
Climates,  desert,  721 
mountain,  715 

contraindications,  718 
indications,  717 
sea,  719 
Climatic  treatment,  710 
cost  of,  711 

economic  aspects  of,  710 
effects  of,  712 
v8.  open-air  treatment,  697 
where  obtained,  714 
Clothing,  6S1 
Clubbetl  Angers,  271 


Clubbed  fingers  in  fibroid  phthisis,  422 
Coal  miners,  immunity  of,  132 
Cod  liver  oil,  758 

administration  of,  750 
contraindications,  759 
indications,  759 
Cog-wheel  breath  sounds,  341 
"Colds,"  125 

in  etiology,  125 
in  history  of  the  disease,  192 
pleurisy  and,  482 
Collapse  during  hemorrhage,  239 
induration,  537 
in  pneumothorax,  523,  816 
treatment  of,  788,  817 
Coma,  442 
Complement-fixation  test,  392 

prognostic  value  of,  629 
Complexion,  123,  267,  299 
Complications  of  phthisis,  558 

abscess  of  chest  wall,  574 
appendicitis,  612 
cardiac,  568 
empyema,  506 
gangrene  of  lung,  563 
mfluenza,  595 
intestinal  tuberculosis,  564 
laryngeal  tuberculosis,  558 
meningitis,  441 
myocarditis,  568 
nephritis,  672 
pericarditis,  568 
peritonitis,  565 
phlebitis,  569 
pleural  eflfusions,  505 
pleurisy,  dry,  500 
pneumothorax,  521 
prognosis  and,  625 
purpura,  573 
pyelitis,  572 
terminal  edema,  572 
thrombosis,  569 

influence  on  prognosis,  413 
tongue,  ulcerations  oi,  573 
treatment  of,  856 
ulcerations   of    mucous    mem- 
branes, 573 
uro)i|;enital  tract,  572 
Condiments  in  diet,  744 
Congenital  infection,  108 
Conjugal  phthisis,  149 
Constipatum,  262 

treatment  of,  791 
Constitutional  diseases,  602 

inferiority,  122 
Contact  infection,  44 
Convulsions,  443 
Corsets,  681 

Coryza,  rare  in  tuberculosis,  588 
C^u^,  195 

in  abortive  tuberculosis,  416 
absence  of,  195 

in  acute  pneumonic  phthisis,  431 
in  advanced  phthisis,  199,  398 
in  aged  patients,  475 
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Cou^h  in  bronchial  adenopathy,  457,  460 

in  bronchiectasis,  199 

in  children,  460 

diagnostic  significance  of,  200 

in  early  stages,  195 

emetic,  197 

treatment  of,  774 

in  fibroid  phthisis,  425 

frequency  of,  195 

hysterical,  196,  200 

in  incipient  phthisis,  475 

in  infants,  457 

infection  through,  48 

parox3rsmal,  196 

prognostic  significance  of,  200 

psychic  influences  on,  200 

psychotherapy  of,  772 

treatment  of,  771 
medicinal,  773 

in  tuberculous  bronchopneumonia, 
435 
"Cough  phenomenon,*'  359 
Cracked-pot  resonance,  406 
Creasote,  749 

administration,  751 

contraindications,  751 

derivatives  from,  752 

indications,  751 
Crepitation,  346 
Cuspidors,  671 


Dactylitis,  tuberculous,  455 
Death,  modes  of,  412 

from    pulmonary   hemorrhage, 

253 
in  laryngeal  tuberculosis,  562 
in  pleurisy,  508 
premonitory  signs  of,  366 
rates  from  tuberculosis,  75,  76,  79, 
82 
Degeneration,  stigmata  of,  122 
Delirium,  295,  441,  443 
Domineralization,  112 
Dermographism,  267,  290  . 
Desert  climate,  721 
D'Kspine's  sign,  466 
Dextrocardia,  401 
Diabetes,  604 

artificial  pneumothorax  and,  833 
rarity  in  tuberculous,  606 
symptoms  of,  605 
Diagnosis  by  animal  inoculation,  209 
dangers  of  hasty,  187 
differential,  534 

from  abscess  of  the  lung,  546 
from  actinomycosis,  549 
from  acute  endocarditis,  554 
pneumonic   phthisis,  433 
from  apical  catarrh,  538 
from  bronchiectasis,  542 
from  bronchopulmonary  spiro- 
chetosis, 551 


Diagnosis,  differential,  from  cancer  of 
the  lun^,  547 
from  cardiac  disease,  552 
from  chronic  bronchitis,  541 

pneumonic  processes,  539 
from  collapse  induration,  537 
from  gangrene  of  the  lung,  546 
from    hemorrhagic   bronchitis, 

551 
from  hyoerthyroidism,  556 
from  influenza,  595 
from  mitral  stenosis,  552 
from  neurocirculatory  asthenia, 

557 
from  nonspecific  pulmonary  in- 
fections, 539 
from  pericarditis,  554 
from  pleural  vomica,  544 
from  pulmonaiy  infarction,  554 

streptothrichosis,  550 
from  rhinopharyngeal  diseases, 

535 
from  syphilis  of  the  lung,  554 
from  tonsillitis.  536 
elementary  principles  of,  190 
history  in,  191 
natural  method  of,  191 
Diaphragm  in  pneumothorax,  530 

roentgenography  of,  359 
Diaphragmatic  pleurisy,  483 
Diarrhea,  262,  564 

in  aged  patients,  476 
due  to  diet,  741 
emaciation  and,  265 
treatment  of,  792 
Diathesis,  122,  141 
arthritic,  603 
Diazo-reaction,  629 
I  Diet,  733 

!         for  febrile  patients,  778 
I         in  hemoptysis,  787 
in  sanatoriums,  730 
vegetarian,  738 
weight  and,  734 
I  Dietaries,  745 
Dietetic  treatment,  733 

economic  aspects  of,  733 
individualization  in,  733 
need  for  special,  736 
variety  in,  736 
Disability,  occupation  and,  637 

resulting  from  tuberculosis,  634 
Disease  vs.  infection,  61,  101,  187,  454 
Diseases,  preexisting,  192 
Domestic  servants,  selection  of,  661 
Droplet  infection,  48 
Duration  of  life,  411 
Dust,  131 

bacilli  in,  46 
coal,  132 

effects  on  lungs.  46,  51,  133 
in  etiology  of  fioroid  phthisis,  420 
harmlessness  of,  132 
Dusty  trades,  131 
Dyspepsia,  257 
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Dyspepsia  in  advanced  phthisis,  261 

frequency  of,  257 
Dysphagia,  559 

in  artificial  pneumothorax,  820 

treatment  of,  862 
Dysphonia,  559 
Dyspnea,  278 

in  artificial  pneumothorax,  813 

in  cancer  of  the  lung,  547 

cardiac,  593 

as  a  danger  si^al,  689 

in  fibroid  phthisis,  427 

high  altitude  and,  718 

in  infants,  452 

in  miliary  tuberculosis,  440 

in  pneumothorax,  523 

treatment  of,  788 


Economic  conditions  in  etiology,  81,  89, 
92 
in  prognosis,  630 
treatment  and,  679 
Edema,  angioneurotic,  267 

cachectic,  571 

in  fibroid  phthisis,  427 

of  legs,  570 

terminal,  288,  413,  672 
Effusion.    See  Pleural  effusion. 
Eggs,  diarrhea  from,  262,  742 

in  diet,  741 
Eeotism,  295 

Elastic  fibers  in  sputum,  210 
Ellis's  line,  492 
Emaciation,  263 

in  acute  phthisLs,  432,  435 

in  advanced  phthisis,  399 

in  aged  patients,  475 

in  arrested  disease,  632 

in  children,  458 

effects  of,  263 

extent  of,  263,  432 

in  fibroid  phthisis,  422 

in  glandular  tuberculosis,  458 

in  mcipient  phthisis,  376 

in  infants,  451 

prognostic  significance  of,  234 

seasonal  influences,  265 
Embolism,    gas,    in    artificial    pneumo- 
thorax, 817 

pulmonary,  552 
EmbiyOj  tubercle  bacilli  in,  109 
Emetin  m  hemoptysis,  784 
Emphysema  in  artificial  pneumothorax, 
819      . 

patholog>'  of,  180 

pneumothorax  and,  522 

pulmonary  tuberculosis  and,  596 

subcutaneous,  820 

subfiiscial,  820 
Empyema,  506 

in  cancer  of  lung,  506,  549 

prognosis  in,  519 


Empyema,  treatment  of.  857 
Endemic  diseases  in  etiology,  127 
Endocarditis,  185 
Endocrine  glands,  dysfunctions  of,  113, 

607 
Endotoxins,  36,  762 
Epidemiolo^,  61 
Epididymitis,  587 
Epithelioid  cells,  162 

origin  of,  163 
Erythema  induratum,  45 

nodosum,  585 
Erythrocytes,  281 

Eugenics,  tuberculosis  and,  HI,  676 
Eunuchism,  115,  587 
Euphoria,  295 

in  advanced  phthisis,  399 
Euthanasia,  295 

Exanthemata  and  tuberculosis,  594 
Exercise,  692 

effects  on  temperature,  218 
Exotoxins,  762 
Expectation  of  life,  411 
Expectorants,  775 
Expectoration,  201 

in  children,  201 

treatment  of,  775 
Exposure  to  infection,  634,  648 
of  infants,  450,  663 
life  insurance  and,  634,  648 
Extrapleural  pneumolysis,  841 
Extrapulmonary  tuberculous  lesions,  584 


I  Facies,  299 

I  Familial  tuberculosis,  450 
Family  history,  insurance  and,  644 
Farming,  684 
Fat  consumption,  266,  607 

in  diet,  742 

intolerance  of,  258 
Fecundation,  579 
Fertility,  298,  579 
Fetus,  infection  of,  108 
Fever,  213    . 

in  abortive  tuberculosis,  410 

absence  of,  228 

in  acute  pneumonic  phthisis,  432 

in  advanced  phthisis,  399 

after  artificial  pneumothorax,  811, 
823 

after  hemoptysis,  255 

in  aged  patients,  475 
I         anorexia  and,  218,  258 

antipyretics  in,  778 

in  children,  537 

chronic,  in  non-tuberculous  diseases, 
223 

continuous,  225 

cyclic,  225 

diaciostic  significance  of,  229 

in  differentiid  diagnosis,  536 

due  to  complications,  229 
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Fever  due  to  medication,  229 
effects  of  rest  on,  690 
evaluation  of,  221 
exercise  and,  689,  692 
in  fibroid  phthisis,  422,  425 
in  glandular  tuberculosis,  458 
hectic,  226 
hydrotherapy  in,  778 
hysterical,  223 

in  incipient  phthisis,  217,  222,  376 
influence  of  nemoptysis  on,  254 
intermittent,  226 
irregular,  227 
medication  for,  778 
menstrual,  221 

in  miliary  tuberculosis.  439,  444 
mixed  infection  in,  213 
mountain  climate  for,  717 
open-air  treatment  for,  704 
in  pleurisy,  489,  501 
premenstrual,  221 
prognostic  significance  of,  229,  622 
provoked,  218 
psychic  state  and,  220 
piuse  in,  278 
reaction  to,  228 
rest  and,  689,  692 
reverse  type  of,  223 
as  a  symptom  of  activity,  213 
symptoms  of,  218 

in  tracheobronchial  adenopathy,  459 
treatment  of,  776 
in  tuberculin  reaction,  390 
in  tuberculous  bronchopneumonia, 

434 
types  of,  224 
undulating,  225 
Fibroid  phthisis,  419 

course  of,  423 

diagnosis  of,  424 

emphysematous  form,  422 

etiology.  420 

forms  of,  421 

pathology  of,  421 

physicalsigns  in,  423 

pleural  form,  426 

prognosis  in,  428 

simple  fibrosis,  424 

syphilis  and,  420,  599 

treatment  of,  850 
Fingers,  clubbed^  271 
First  bom,  handicap  of,  110 
Fish  in  diet,  739,  743 
Fistula-in-ano,  613 
Fluoroscopy,  357 

of  chfldren,  469 
FoUiclis,  270 

Foods,  carbohydrate,  743 
condiments  in,  744 
protein,  738 
Forced  feeding,  734 

dangers  of,  743,  744 

precautions  in,  736 
Friction  sounds,  350 

differentiation  from  rales,  487 
56 


Friedreich's  phenomenon^  405 
Fumes,  inhalation  of  noxious,  136 


Gabbet's  stain,  19 
Galloping  consumption,  430 
Games,  indoor,  695 

outdoor,  695 
Gangrene  of  the  lung,  563 
Gastro-intestinal  symptoms,  257 
in  advanced  phthisis,  260 
treatment  of,  791 
tuberculosis  and,  612 
Geni to-urinary  organs,  184 

pulmonary  tuberculosis  and,  587 
tuberculosis  of,  587 
Genius,  tuberculosis  and,  297 
Geographical  distribution,  76 
Gerhardt's  phenomenon,  406 
Germinative  transmission,  107 
Giant  cells,  160 
Glands,  cervical,  in  apical  pleurisy,  488 

enlarged,  301 

infection  of,  57,  64 

mesenteric,  184 

pathology  of,  168,  184 

pulmonary  tuberculosis  and,  586 

tracheobronchial,  168 

in  roentgenogram,  356 

tuberculous.    See  Adenopathy. 

virulent  bacilli  in,  144 
Glycosuria,  606 
Gonads,  610 

in  etiology,  115 
Gout,  fibroid  phthisis  and,  420 

tuberculosis  and,  603 
Graduated  labor,  693 
Graves's  disease,  608 
Grocco's  triangle,  493 
Growth,  575 

Guinea-pigs,  spontaneous  tuberculosis  in, 
210 


Habitus  phthisicus,  299 

in  children,  463 
Hair,  271 

color  of,  123 
Handkerchiefs,  673 
Hardening,  705 

of  children,  851 
Headache,  442 
Head's  zones,  292 
Heart,  diseases  of,  592 

displacement  of,  401,  410,  426 

effects  on  tuberculosis,  593 

hjrpertrophy  of,  592 

imtability  of.  278 

palpitation  of,  277 

patnology  of,  185 
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Hectic  fever,  226 
Hematemesis,  251 
Hematogenous  infection,  53 
Hemophobia,  248 
Hemoptysis,  234 

in  abortive  tuberculosis,  416 

in  abscess  of  lung,  546 

in  acute  pneumonic  phthisis,  432 
respiratorv  diseases,  245 

in  advanced  phthisis,  238,  400 

in  aneurysm  of  the  aorta,  246 

in  arrested  disease,  631 

arthritic,  244 

in  artificial  pneumothorax,  812,  829 

blood-pressure  and,  281 

in    bronchiectasis,    246,    250,   258, 
543 

in  bronchitis,  243 

bronchopneumonia  after,  435 

causes  of,  241 

convalescence  from,  787 

deaths  due  to,  253 

diagnostic  significance  of,  243 

diet  in,  787 

disability  from,  636 

during  lactation,  248 
menopause,  855 
tuberculin  treatment,  720 

effects  of,  236 

epidemics  of,  242 

excit-ement  and,  780 

exertion  and,  241,  636,  780 

fatality  of,  253 

in  fibroid  phthisis,  424,  427 

false,  244 

frequency  of,  234 

fn)m  esophagus,  244,  247 

in  heart  disease,  245,  552 

hemat<»mesis  and,  251 

hereditary,  249 

high  altitude  and,  719 

hystorioal,  248 

influence  of,    on  course  of  diseiu*e, 
254 

in  influenza,  245 

life  insunin(M»  and,  G47 

localization  of  source  (;f,  250 

menstrual,  247,  577 

of  nervous  origin,  248 

in  non-tuberculous  diseases,  252 

at  onset  of  phthisis,  237,  374,  377 

overexertion  and,  241,  630,  780 

pathology  of,  177.  235 

in  pleurisy,  245,  489 

in  pregnant  women,  248 

premonitory-  symptoms  of,  238 

prognostic  significance  of,  252,  G24 

prophylaxis  of,  780 

in  pulmonary  emphysema,  245 
infarction,  246 
spirochetosis,  551 

in  rhinopharj'ngeal  conditions,  244 

seasonal  infleiices  on,  242 

sexual  differences  and,  241 

spurious,  244 


Hemoptysis,  stature  and,  241 
streaky,  243 
symptoms  of,  239 
in  syphilis  of  lung,  246 
traumatic,  640 
treatment  of,  780 

by  artificial  pneumothorax,  783, 

829 
posture  during  the^  781 
tying  the  extremities  in,  783 
venesection  in,  786 
with  adrenalin,  784 
with  atropin,  785 
with  blood  serum,  786 
with  calcium  salts,  786 
with  camphor,  786 
with  digitalis,  785 
with  emetin,  784 
with  ergot^  785 
with  gelatin,  785 
with  morphine,  782 
with  nitrites,  784 
with  salt,  782 
of  unknown  ori^,  249 
Hemorrhages,  intestinal,  564 
Hemorrhagic  phthisis,  240 
Hereditv,  103 

biological  aspects  of,  105 
clinical  aspects  of,  111 
definition  of,  105 
germinative,  105 
statistics  of,  103 
Hermann  stain,  205 
Herpes  zoster,  268 
Hilus  shadow,  356,  358,  362 

in  children,  569 
History  of  exposure,  192 
in  infants,  449 
of  the  patient,  191 
of  the  present  illnc»ss,  192 
prognostic  significance  of,  621 
Hoarseness,  201 

in  early  phthisis,  377 
in  laryngeal  tuberculosis,  560 
in  mitral  stenosis,  553 
House  infection,  46 
Ilydropneuniothorax,  527 

roentgenography  of,  366,  531 
treatment  of,  859 
Hydrotherapy,  778 
Hygiene,  personal,  680 
Hy|)eresthesia,  292 
in  pleurisy,  483 
Hvi)ersensitiveness  to  foreign  proteins, 
37,  390 
phenomena  of,  37 
Hyperthyroidism,  608 

differential  diagnosis  of,  556 
effects  on  tuberculous  dis<»ase,  607 
in  etiol()g>',  144 
Hypoasphyxial  syndrome,  277 
Hypotension,  arterial,  281 

adrenals  in,  115,  609 
in  early  phthisis,  377 
Hypothyroidism,  609 
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ICHTHYOL,  754 

Idiocy,  294,  616 
Immunity,  138 

acquired  by  infection,  145 
of  adults,  146,  158 
clinical  evidence  of,  151 
of  consorts,  149,  674 
endogenous,  146 
exogenous,  145 
experimental  proof  of,  145 
failure  of,  155 
'*father,'^150 
of  hospital  staffs,  147 
"mother,"  150 
of  mucous  membranes,  151 
of  nurses,  147 
phenomena  of,  138 
phthisis  a  manifestation  of,  153 
of  physicians,  147 

of  scrofulous  children^  151,  454,  586 
through  bovine  infection,  154 
Immunization,  artificial,  666 
passive,  770 
with  milk,  59 
Incipient  phthjsis.     See  Phthisis. 
Incubation,  period  of,  451 
Indians,  American,  tuberculosis  among, 

73 
India-rubber  ball  sound,  408 
Infancy,  tuberculous  during,  449 
diagnosis  of,  452 
history  of  exposure  in,  450 
prognosis  in,  452 
prophylaxis  in,  660 
symptoms  of,  451 
Infantilism,  576,  611 
Infants  of  tuberculous  mothers,  583 

extent  of  infection  among, 

70 
newborn,     freedom     from 
infection  of,  63,  83 
Infarction,  pulmonary,  554 
Infection,  tuberculous,  40 
of  adults,  146 
age  influence  on,  62 
barriers  against,  50 
** benevolent,"  668 
channels  of  entry,  43,  52 
of  children,  58,  62,  70,  147,  660 
congenital,  107 
of  consorts,  149 
by  contact,  44 
dangers  of,  637 
droplet,  48 
experimental,  40 

in  human  bein^,  152 
V8.  epidemiological,  59 
V8.  spontaneous,  130 
exposure  to,  192,  637 
of  infants,  663 
life  insurance  and,  648 
extent  of,  70 
familial,  664 


Infection,  tuberculous,  focal,  68 
frequency  of,  62 
of  glands,  33,  57 
hematogenous,  53 
of  hospital  staffs,  147 
housing  conditions  and.  47,  82 
hygienic  conditions  ana,  92 
immunity  conferred  by,  59, 145 
inadequacy  of,  101 
of  infante,  49,  63,  70,  142,  664 
by  ingestion,  54 
dose  in,  141 
by  inhalation,  46,  141 
by  inoculation,  44,  140 
intensity  of,  140 
intraovular,  106 
intrauterine,  106,  108 
latency  of,  57,  63,  65,  143,  166 

Ivmphoid,  144 
lymphogenous,  53 
mantal,  149,  674 
metastatic,  144 
mixed,  600 
of  nurses,  147 
of  physicians,  148 
placental,  107 
prevention  of,  660 
of  primitive  peoples,  73 
problems  of,  40 
results  of,  102 
in  sanatoriums,  148 
sanitary  conditions  and,  92 
secondary,  601 
spermatogenic,  106 
I  through  cough,  48 

dust,  46,  51 
milk,  663 
,  mucous  membranes,  51 

I  sputum,  46 

sweat,  233 
the  air,  48,  50 
j  the  nose,  50 

I  the  skin,  44 

the  sputum,  46 
■  tonsils,  55 

V8.  disease,  61,  101,  187,  454 
'  vs.    spontaneous    tuberculosis, 

138 
with  bovine  bacilli,  58,  663 

immunity  through,  154 
Influenza^  539 

in  etiology,  128 
prognosis  and,  625 
sequels  of,  542 
tuberculosis  and,  595 
Injury.    See  Traumatic  tuberculosis,  638 
Insanity  and  tuberculosis,  616 
Insomnia,  297 

treatment  of,  789 
Inspection,  299 

in  children,  463 
in  incipient  phthisis,  377 
technic  of,  305 
Institutional  treatment,  723.    See  Sana- 
toriums. 
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Intellect  of  consumptives,  296 
Internal  secretions,  113,  607 
Intestines,  tuberculosis  of,  564 
diagnosis  of,  564 
emaciation  and,  265 
pathology  of.  181 
symptoms  of,  181 
treatment  of,  792 
Ischiorectal  abscess,  182,  613 


Joints,  bovine  bacilli  in,  33 

pulmonary  tuberculosis  and,  586 ' 
tuberculosis  of,  84,  455,  586 


Lung,  extension  of  lesion  in,  170 
nrst  lesion  in,  170 
gangrene  of,  546 
gross  appearance  of,  167 
mixed  infection  and,  174 
perforation  of,  827 
reparative  processes  in,  178 
in  roentgenogram,  358 
rupture  of,  178,  521,  827 
size  of  the,  116 
tubercles  in,  167 

Lupus.  584 

Lympnatism,  588 

abortive  tuberculosis  and,  414 
pulmonary  phthisis  and,  588 
scrofula  ana,  455 

Lymphoid  latency,  144 


Kidneys.  285 
amyloid,  185 

symptoms  of,  287 
tuberculosis  of,  572,  587 
Kronig's  resonant  areas,  325 

in  incipient  phthisis,  378 


Labor,  efifects  on  the  disease,  582 
Lagging,  308 
Languor,  376 

Larynx,  artificial  pneumothorax  and,  832 
tuberculosis  of,  558 
diagnosis  of,  560 
freouency  of,  558 
pathology  of,  181 
prognosis  in,  562 
symptoms  of,  559 
treatment  of,  860 
Latency  of  tuberculosis,  51,  57,  63,  65, 

68,  143 
Latent  tuberculosis,  avirulent  bacilli  in, 
69 
virulent  bacilli  in,  68 
I..esions,  tuberculous,  among  healthy,  62 
initial,  52 
repair  of,  178 
Leukocytes,  282 
Life  insurance  aspect*^,  G34 

medical  examination  for,  643 
Lime  starvation,  112 
Li|>s,  tuberculous  ulceration  of,  573 
Liver,  pathology  of,  186 
IjOCus  7niuoris  renisterUio',  111 
Lumbar  puncture,  443 
Lung,  abscess  of,  540 

a|)ex,  pnKlisjKwition  of,  117 

bacteriologj-  of.  50 

blocks,  83 

cancer  of,  447 

cavities  in,  173,  403,  627 

circulation  in  the,  116 

(US  a  culture  medium,  116 


Malaria  complicating  phthisis,  230 
Manometer,  800 
Manometric  hints,  805 
1  Marital  phthisis,  149,  674 
Marriage  of  tuberculous,  579,  674 
;  Marriages,  consanguineous,  123 
;  Measles  in  etiology,  127 

tuberculosis  and,  598 
I  Meat  in  diet,  738 

eating,  tuberculosis  and,  604 
raw^  738 
Mediastmum,  displacement  of,  410,  426 
I         in  pleural  effusions,  499 

in  pneumothorax,  525,  530,  814 
weak,  814 
Medication,  harmless,  747 
Medicinal  treatment,  746 

importance  of,  746 
Medico-legal  aspects,  634 
1  Meningitis,  tuberculous,  441 
Menopause,  obesity  during,  266 

tuberculosis  during,  855 
Menstruation,  disturbances  of,  577,  610 
'         fever  and,  221 

hemoptysis  during,  247,  577 
vicarious,  248,  577 
^  Mental  traits,  296 
Mercury,  757 
Metabolism,  calcium,  113 

disturbances  in,  112 
Metallic  tinkle,  409 

in  pneumothorax,  528 
Milk,  anorexia  and,  790 

as  a  cause  of  diarrhea,  262 
dangers  of,  24 
in  diet,  740 

human,  tubercle  bacilli  in,  ()63 
infections,  154 
injections  of,  57 
immunization  with,  59,  154 
pasteurization  of,  663 
tubercle  bacilli  in,  21,  30 
Miners,  rarity  of  tuberculosis  among,  133 
Mitral  stenosis,  127,  594 
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Mixed  infection,  600 

in  artificial  pneumothorax,  822 
excavation  and,  174 
in  pleurisy,  496 
Morbidity.  61,  83 

in  children,  454 

vs.  infection,  61,  101,  187,  454 
Morphine  in  hemoptysis,  782 
Mortality,  a^e  effects  on,  83,  85,  448, 474 
penods  of,  448 

in  American  cities,  76 

birth  rates  and.  111 

in  cities,  77,  79 

in  the  country,  77 

decline  of,  91 

causes  of,  91,  96 

during  childhood,  583 

in  dusty  trades,  132 

economic  influences,  81,  89,  97,  136 

effects  of  special  campaign  on,  93 

general  mortality  and,  94 

housing  and,  82 

influence  of  sex  on,  78,  86,  89 

natural  selection  and,  96,  105 

occupation  and,  89 

I)overty  and,  81,  97 

race  influences  on,  97 

sexual  differences  in,  86 

statistics  of,  74,  90 

urbanization  and,  97 

in  various  cities,  79 
countries,  79 

wa^es  and,  81,  89,  98,  136 
Mountam  climates,  715 
Much's  granules,  19 

staining  of,  208 
Murmurs,  cardiac,  593 
Muscles,  nyporexcitability  of,  313 

pathology  of,  185 

spasm  of,  309 
Myocarditis,  568 
Myoidema,  312 
Myxedema,  609 


Nocardia,  550 

Nose  J  tubercle  bacilU  in,  51 

Nursmg  of  infants,  661 


,  Obesity,  266,  606 
!  Occupation,  129 
I         diagnosis  and,  191 
disability  and,  637 
dusty,  131 

indoor  vs.  outdoor,  685 
suitable  for  tuberculous,  683 
Ochrodermia,  282 
Onset  of  phthisis,  192,  374 
acute,  431 
prognosis  and,  622 
with  hemoptysis,  237 
with  pleurisy,  374,  482 
Open  air  schools,  852 

treatment,  696 

of  children,  851 
contraindications,  707 
of  febrile  patients,  704 
results  obtained  from,  706 
technic  of,  699 
vs.  climatic,  697 
where  obtamable,  696 
Operations,  surgical,  625,  642,  833 
Ophthalmoreaction,  389 
1  Opiates  for  cough,  774 
Opsonic  index,  283,  395 
Optimism,  296 
Osseous  tuberculosis,  586 
Osteoarthropathy,  pulmonary,  274 
Overfeeding,  734 

precautions  necessary  while,  737 
symptoms  of,  737 
Ovum,  tubercle  bacilli  in,  109 
Ozone,  715 


N 


Nails,  272 

Natural  selection  in  tuberculosis,  96,  105 

Negroes,  African,  74 

American,  24 
Nephritis,  287,  604 
Nephrolithiasis,  604 
Nervous  symptoms,  289 

system,  autonomic,  290 

effects  of  tuberculosis  on,  185 
Neurasthenia,  289 
Neurocirculatory  asthenia,  556 
Nightsweats,  231 

in  aged  patients,  476 

causes  of,  231 

in  children,  459 

in  incipient  tuberculosis,  377 

symptomatology  of,  232 

treatment  of,  779 


I  Pains,  291 

I         in  artificial  pneumothorax,  818 

I         in  chest,  291 

treatment  of,  789 
in  pleurisy,  483 
Palpation,  299 

"Uffht  touch,"  307 
technic  of,  305 
for  vocal  fremitus,  312 
Palpitation,  cardiac,  277 

causes  of,  278 
Parrot's  law,  168 
,  Pasteurization  of  milk,  663 
I  Pathology,  160 
]  Pectoriloquy,  409 
Percussion,  314 

in  abortive  tuberculosis,  417 
in  advanced  phthisis,  400 
in  aged  patients,  476 
aims  of,  314 
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Percussion,  apical,  325 
auscultation  and,  314 
in  bronchial  adenopathy,  465 
in  children,  465 
comparative,  320 
diagnostic  value  of,  335 
hooked-finger.  320 
in  incipient  pnthisis,  323,  378 
over  a  cavity,  404 
in  pleural  effusions,  490 
pleximeter  finger  in,  318 
in  pneumothorax,  527 
respiratory,  324 
sources  of  error  in,  329,  334 
technic  of,  316 
tidalj  332,  490 

m  pleurisy,  491 
topographical,  325 
Percutaneous  tuberculin  test,  388 
Pericarditis,  568 
Perichondritis,  559 
Peritoneum,  pathology  of,  182 
Peritonitis,  tuberculous,  565 
acute,  566 
adhesive,  567 
chronic,  566 
pathology  of,  182 
symptoms  of,  566 
Personal  hygiene,  680 
Phlebitis,  569 
Phototherapy,  708 
Phrenikotomie,  843 
Phthisiogencsis,  101,  138 
Phthisiophobia,  669 

Phthisis  acquired  during  childhood,  142 
acute  forms  of,  429 
pneumonic,  430 
course  of,  432 
diagnosis  of,  433 
physical  signs  of,  432 
symptoms  of,  431 
advanced,  396 
afebrile,  399 
auscultation  in,  400 
duration  of,  410 
euphoria  in,  399 
oscillating  course  of,  397 
physical  signs  of,  4()0 
symptoms  of,  398 
treatment  of,  845 
in  agetl,  474 

course  of,  477 
diagnosis  of,  477 
etiology  of,  474 
frequency  of,  474 
I)hysical  signs  of,  476 
symptoms  of,  476 
tn^atment  of,  854 
classification  of,  272,  368 
clinical  forms  of,  367 
curability  of,  618 
a  distinctly  human  disease,  139 
factors  pre<lLs|K)sing  to,  101  i 

fibroid,  419.     See  Fibroid  phthisis, 
hemorrhagic,  240  I 


Phthisis,  hyperthyroidism  and,  556 
incipient,  374 

course  of,  396 
curability  of,  618 
diagnosis  of,  381 

complement-fixation     test 

in,  392 
elements  of,  381 
roentgenograph}^  in,  393 
sources  of  error  in,  381 
treatment  of,  844 
tuberculin  test  in,  384 
latency  of,  143 

a  manifestation  of  immunity,  153 
marital,  149,  674 
natural  resistance  against,  414 
onset  of,  474 
oscillating  course  of,  397 
pathology  of,  167 
phYsicaTsi^  of,  377 
polymorphism  of,  367 
ranty  in  children  of,  477,  665 
remissions  in,  397 
scrofula  and,  455 
stages  of,  368 
stigmata  of,  299 
traumatic,  639 
treatment  of,  844 
Pityriasis  tabescentium,  269 

versicolor,  269 
Placenta,  tubercle  bacilli  in,  108 
Placental  transmission,  108 
Pleura,  accommodative  powers  of,  525 
anatomy  of,  478 
infection  of,  578 
pathology  of,  181,  479 
m  roentgenogram,  366 
rupture  of  cavity  into,  178,  523 
tuoerculosis  of,  478,  481 
Pleural  adhesions,  502 

artificial    pneumothorax    and, 

834 
diagnosis  of,  502,  834 
pathology  of,  480 
roentgenography  of,  583,  834 
thoracoplasty  in,  842 
thoracoscopy  for,  835 
effusions,  489 

in  acute  phthisis,  498 
in  artificial  pneumothorax,  821 
in  cancer  of  the  lung,  548 
in  chronic  phthisis,  501,  505 

symptoms  of,  501 
during  the  course  of  phthisis, 

505 
exjiloratory  puncture  in,  495 
hemorrhagic,  505 
interlobar^  497 
[)hysical  signs  of,  490 
in  pneumothorax,  527 
primary,  489 
purulent,  506 

prognosis  in,  508  519 
symptoms  of,  506, 
in  roentgenogram,  366 
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Pleural  effusions,  tubercle  bacilli  in,  510 

shock,  816 

vomicse,  544 
Pleurisy,  481 

in  acute  phthisis,  499 

apical,  486,  488 

appendicitis  and,  612 

in  artificial  pneumothorax,  821 

beneficial,  515 

in  chronic  phthisis,  500 

diaphragmatic,  483 

dry,  481 

exudate  in,  495 

cytology  of,  496 

fatal,  508 

hemoptysis  in,  245 

idiopathic,  482 

initial,  482 

interlobar,  485 

life  insurance  and,  646 

non-specific,  514 

at  onset  of  phthisis,  374 

pains  in,  483 

primary^  481,  508 

prognosis  in,  507,  515,  518 

recurrent,  486,  488 

roentgenography  of,  496 

statistics  of,  512 

sudden  death  in,  509 

traumatic,  639 

treatment  of,  856 

varieties  of,  481 

with  effusion,  489 

course  of,  498 
physical  signs  of,  490 
Pleximeter,  318 

hooked  finger,  320 
Pneumokoniosis  and  lung  apex,  117 

roentgen  findings  in,  446 

tuberculosis  and,  131 
Pneumonia,  apical,  433 

broncho-,  tuberculosis  and,  591 

caseous,  diagnosis  of,  433 
patholo^  of,  169 
prognosis  in,  620 
symptoms  of,  431 

lobar  ana  tubercmosis,  591 
Pneumoperitoneum,  821 
Pneumothorax,  521 

artificial,  794 

absorption  of  ffas  in,  809 
in  advanced  phthisis,  829 
age  of  the  patient  and,  833 
altitude  and,  810 
apparatus  for  induction  of,  798 
bilateral,  836 
blood  picture  in,  812 
Brauer's  method,  797 
cardiac  disease  and,  833 
cases  suitable  for,  835 
complications  of,  815,  838 

active  lesion  in    untreated 

side,  828 
during  operation,  816 
emphysema,  819 


Pneumothorax,  artificial,  compUcations 
of,     emphysema, 
deep,  820 
interstitial,  821 
mediastinal,  820 
subcutaneous,  819 
subfascial,  820 
empyema,  823 
gas  embolism,  817 
hemoptysis,  830 
pains,  818 

perforation  of  the  lung,  827 
pleural  effusion,  821 

bilateral,  824 
septic,  823 
symptoms  of,  822 
treatment  of,  826 
shock,  818 
spontaneous  pneumothorax, 
818 
contraindications,  832 
diabetes  and,  833 
diagnostic,  831 
duration  of  treatment,  836 
dyspnea  in,  813 
fever  in,  823 
Forlanini  method,  797 
frequency  of  refills,  810 
gas  embolism  in.  817 

used  for  inflation,  802 
for  hemoptysis,  783 
hemostatic  effects  of,  812 
history  of,  794 
in  incipient  cases,  832,  839 
indications  for,  828 
induction  of,  797 
injection  in,  selection  of  point 

for,  803 
intrapleural  pressure  in,  800 
in  laryngeal  tuberculosis,  832 
limitations  of,  837 
local  anesthesia  in,  804 
manometer  in^  800,  805 
manometric  hints  in,  805 
Murphy's  method,  797,  808 
needle  for,  802 
open  incision  method,  797 
partial,  836 

perforation  of  lung  in,  827 
physical  signs  of,  813 
pleural  adhesions  and,  834 

shock  in,  818 
pneumoperitoneum  in,  821 
pregnancy  and,  833 
principles     underlying     treat- 
ment, 795 
proportion  of  cases  suitable  for, 

835 
pupils  in,  291 
pyothorax  in,  823 

treatment  of,  826 
roent^nography  in,  815 
selection  of  cases  for,  828 
surgical  operations  and,  833 
symptoms  of,  810 
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Pneumothorax,  artificial^  technic  of,  797 
of  insufflation,  805 
of  refilling,  808,  810 
in  urgent  cases,  808 
thoracocentesis  in,  804 
ultimate  results  in,  839 
spontaneous,  521 

in  artificial  pneumothorax,  818 
diagnosis  of,  528 
displacement  of  organs  in,  524 
double,  526 
effusion  in,  527 
frequency  of,  in  phthisis,  523 
latent,  526 
locahzed,  531 
mechanism  of,  524 
mute,  526 
partial,  526 
pathology  of,  524 
phjrsicafsigns  of,  526 
prognosis  in,  533 
"providential,"  523 
recurrent,  522 

roentgenography  in,  530,  532 
symptoms  of,  523 
traumatic,  639 
treatment  of,  858 
valvular.  524 
Poisons  of  tubercle  bacilli,  35 
Polyserositis,  509 
Polyuria,  286 

Post-tussive  suction  sound,  408 
Poverty,  prognosis  of  phthisis  and,  81, 

630 
Predisposition,  101 

anatomical  factors  and,  115 
constitutional  factors  and,  101 
environmental  factors,  101 
hereditary,  103 
of  the  lung,  115 

apex,  117 
nature  of,  155 
occupational,  129 
stigmata  of,  122 
Pregnancy,  679,  675 

artificial  pneumothorax  and,  833 
prevention  of,  675 
Preexisting  diseases,  124 

acute  infectious,  127,  594 
asthma,  126 
bronchial,  126 
cardiac,  137 
influenza,  128,  595,  625 
measles,  127,  595 
pleurisy,  125,  481 
pulmonary,  126 
syphilis,  599 
typhoid  fever,  129,  598 
whooping  cough,  127 
Prognosis,  618 

in  abortive  tuberculosis,  414,  619 

activity  of  the  disease  in,  622 

in  acute  forms  of  tuberculosis,  620 

age  in,  620 

in  arrested  disease,  631 


Prognosis,  bacilli  in  sputum  and,  624 
cavities  and,  626 
in  children,  471 

complement-fixation  test  in,  629 
complications  and,  624 
diarrhea  and,  625 
economic  conditions  and,  630 
elements  of,  619 
emaciation  and,  264,  632 
extrapulmonary  tuberculous  lesions 

and,  584 
fever  and,  229,  622 

glandular  tuberculosis  and,  586 
emoptysis  and,  252,  624 

heredity  and,  621 

history  of  patient  and,  621 

importance  of,  618 

in  mfants,  452 

intestinal  tuberculosis  and,  625 

labor  and,  582 

in  laryngeal  tuberculosis,  56 

onset  of  the  disease  and,  622 

physical  signs  in,  626 

pleurisy  and,  625 

pregnancy  and,  579 

puerperium  and,  582 

pulse  rate  and,  623 

sex  and,  621 

side  affected  and,  627 

special  tests  in^  629 

surgical  operations  and,  625 

symptomatology  and,  o22 

tuberculous  kidnejrs  and,  587 
skin  lesions  and,  584 

in  various  forms  of  phthisis,  619 
Prophylaxis,  660 

in  adults,  667 

by  artificial  immunization,  666 

in  children,  664 

of  disease,  668 

duties  of  the  community  in,  673 

failure  of,  95 

in  infants,  661 

of  infection,  660 

marriage  and,  674 

of  reinfection,  665 
Protein  foods.  738 
Pseudotubercle  bacilli,  29 
Psychasthenia,  289 
Psychic  traits,  294 
Psychotherapy,  656,  658 

of  cough.  772 

with  meoication,  747 

with  tuberculin,  768 
Puberty,  576 

in  etiology,  115 

tuberculosis  and,  611 
Pulmonary  osteoarthropathy,  274 
Pulse  rate,  278 

instability  of,  278 
prognosis  and,  623 
Puncture,  exploratory,  495 
Pupil  in  acute  miliary  tuberculosis,  443 

in  apical  pleurisy,  481,  486 

in  artificial  pneumothorax,  291 
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Pupil,  dilatation  of,  290 
Purpura,  573 
Pyelitis,  572 
Pyopneumothorax,  506,  823 


Roentgenography  in  pneumothorax,  530, 
532 

sources  of  error  in,  363 

in  tracheobronchial  adenopathy,  468 
Roentgen  rays  in  therapy,  709 


Quartz  lamp  in  therapy,  708 


B 


Racial  mixture  and  tuberculosis,  123 

susceptibility,  73 
Rales  in  abortive  tuberculosis,  417 

in  advanced  phthisis,  402 

after  hemoptysis,  402 

atelectatic,  351 

consonating,  348 

crepitant,  346 

in  incipient  phthisis,  380 

latent,  349 

moist,  347 

localization  of,  348 

over  cavities,  408 

pleural  effusions,  494 

in  pneumothorax,  831 

provoked,  349 

sibilant,  349 

sonorous,  349 

spurious,  351 
Ileinfei'tion,  145 

autogenous,  156 

endogenous,  146,  156 

exogenous.  145,  156 

in  hospital  inmates,  147 

metastatic,  156 

modes  of,  147 

prevention  of,  665 
Henal  function,  286 
Rest  cure,  687 

contraindications  for,  691 
exercise  and,  688 
indications  for,  688 
principles  of,  687 
technic  of,  691 
Rheumatism  and  tuberculosis,  602 
Roentgenography,  354,  361 

in  acute  mihary  tuberculosis,  445 

in  advanced  phthisis,  365 

of  apex,  359,  361 

in  artificial  pneumothorax,  815 

cavities  in,  365 

in  children,  468 

diaphragm  in,  359 

of  hilus  shadow.  356,  358,  362 

in  incipient  phthisis,  383 

in  interlobar  effusions,  504 

limitations  of,  364 

lungs  in,  358 

normal  chest  in,  354,  357 

of  pleura,  496 

of  ])leural  adhesions,  503 

in  pleurisy,  496 


S 


I  Salt  in  diet,  743 
Scarlet  fever,  594 
Sclerosis,  166 
Scrofula,  454,  586 

prognosis  in,  456 

relation  to  pulmonary  tuberculosis 
456,  586 
Sanatoriums,  723 

abortive  tuberculosis  in,  415 

causes  of  failure  of,  729 

cost  of,  727 

diet  in,  730,  733 

educational  value  of,  728 

inadequacy  of,  725 

indications  for,  731 

infection  in,  148 

lasting  results  in,  726 

life  insurance  and,  647 

non-tuberculous  cases  in,  415,  584 

prophylactic  value  of,  728 

scope  of,  723 
Sea  climates,  719 

voyages,  720 
Sex  glands  in  etiology,  115 

hemoptysis  andV  241 

mortality  according  to,  86 

in  prognosis,  621 
Sexual  characters,  secondary,  577 
excesses,  578 
functions,  578 
sphere^  298 
Semen,  tubercle  bacilli  in,  107 
Shoulder,  pain  in,  488 
Silicosis,  135 
Skin.  266 

bronzing  of,  114,  268 

eruptions,  270 

immunity  of,  45 
I         infection  through,  44 

inspection  of,  301 

lesions,  tuberculous,  5S4 
Smallpox.  595 
Smegma  bacilli,  29 
Smith's  sign,  467 
Smokmg,  682 
Softening  of  lesion,  165 
Specific  treatment,  761 
Spermatogenic  infection,  106 
Spes  phihisica,  296 
Spina  ventosa,  455 
Spinal  muscles,  sign  of,  490 
Spirochetosis,  bronchopulmonary,  551 

in  gangrene  of  the  lung,  563 
Spleen,  185 
Sputum,  202 

in  abortive  tuberculosis,  416 
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Sputum  in  abscess  of  the  lung,  546 

in  advanced  phthisis,  202 

albumin  in,  212 

animal  inoculation  of,  209 

bacilli  in,  204 

chemical  examination.of,  212 

collection  of  specimen,  204 

cytology  of,  212 

disposal  of,  671 

elastic  fibers  in,  210 

examination  of,  204 

fetid,  546,  563 

in  fibroid  phthisis,  423 

flasks,  672 

in  gangrene  of  the  lung,  546,  563 

inhalation  of,  46 

microscopic  examination  of,  204 

spirochetes  in,  551 

streaky,  243 

in  arrested  disease,  632 
Stature,  575 

hemoptysis  and,  241 
Status  bacillaris,  109 

thymico-lymphaticus,  588 
Stigmata  of  phthisis,  299 
Stomach,  dilatation  of,  260 

tubercle  baciUi  in,  54 
Stomatitis,  aphthous,  413 
Stone  in  gall-bladder,  604 

in  kidney,  604  i 

Street-sweepers,   rarity   of   tuberculosis ' 

among,  133 
Streptothrichosis,  pulmonary,  550 
Succussion  sound,  528 
Suggestion,  amenability  to,  295 

in  treatment,  657 

with  tuberculin  administration,  657, 
769 
Sunlight,  artificial,  708 
Superalimentation,  734 

dangers  of,  743,  744 

precautions  in,  737 
Surgical  operations,  traumatic  tubercu-  , 
losis  ana,  642 
in  tuberculous,  625 

in  artificial  pneumothorax 
and.  833 
Sweats,  231 

Symptomatic  treatment,  771  I 

Symptomatology,  187  j 

importance  of,  194,  370  j 

Symptoms,  constitutional,  190,  370,  536 , 
Syphilis  and  fibroid  phthisis,  420  | 

of  the  lung,  554  ; 

and  tuberculosis,  598 


Tachycardia,  278 

in  abortive  tuberculosis,  416 
causi^s  of,  280 
high  altitude  and,  718 
in  incipient  phthisis,  377 
paroxysmal,  279 


Tachycardia,  permanent,  279 
prognosis  and,  623 
treatment  of,  788 
Tattooing,  infection  through,  44 
Temperature,  213.    See  Fever, 
frequency  of  taking,  215 
instabihty  of,  220 
normal,  216 
oral  V8.  rectal,  214 
subnormal,  227,  231 
technic  of  taking^  214 
types  of,  in  phthisis,  224 
Tents,  699 
Thermometers,  213 
Thoracoplasty,  841,  842 
Thoracoscopy,  835 
Thorax.    See  Chest, 
asymmetry  of,  308 
deformities  of,  303 
normal,  301 
phthisical.  302 

stenosis  of  upper  aperture  of,  118 
Thrombosis,  569 

of  femoral  vein,  570 

diagnosis  of,  571 
of  jugular  vein,  571 
prognosis  in,  571 
Thyroid,  dysfunctions  of,  607 

in  etiology.  114 
Timothy-grass  bacilli,  30 
Tobacco,  use  of,  682 
Tongue,  tuberculous  ulcers  of,  573 
Tonsillitis  and  tuberculosis,  587 
Tonsils,  infection  through,  55 
Toxins,  hypersensitiveness  to,  37,  390,763 

tuberculous,  36 
Trachea,  displacement  of,  410 
Tracheobronchial  adenopathy,  454 
cough  in,  460 
diagnosis  of,  461 
emaciation  in,  458 
fever  in,  458 
prognosis  in,  471 
roentgenography  in,  468 
treatment  of,  851 
tuberculin  diagnosis  in,  470 
Tracheophonv,  466 
Traumatic  tuberculosis,  638 

after  surgical  operations,  642 
clinical  aspects  of,  640 
expert  testimony  in,  643 
pulmonary,  639 
tubercle  bacilli  in,  641 
Treatment  of  abortive  tuberculosis,  844 
of  acute  forms  of  tuberculosis,  849 
of  advanced  phthisis,  845 
of  arrested  cases,  848 
climatic,  710 
cost  of,  711 

economic  asi)ects  of,  710 
effects  of,  712 
of  febrile  patients,  777 
vs.  open  air  treat m(»nt,  697 
of  complications,  856 
of  convalescents,  848 
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Treatment  of  dietetic,  733 

of  children,  852 
of  fibroid  phthisis,  850 
of  incipient  phthisis,  844 
indications  for,  652 
individualization  in,  729 
institutional,  723 
medicinal,  746 

in  advanced  phthisis,  846 

of  cough,  773 

of  hemoptysis,  783 
open-air,  696 

abuses  of,  705 

contraindications,  707 
operative,  794 
pneumothorax,  794 
psychic  influences  in,  656 
specific,  761 
suggestion  in,  656 
symptomatic,  771 
tuberculin,  761 
of  tuberculosLs  in  agetl,  854 

in  children,  850 

during  the  menopause,  855 
Tubercle,  anatomical,  160 
calcification  of,  165 
caseation  of,  164 
fate  of,  166 
healing  of,  178 
histogenesis  of,  164 
necrosis  of.  165 
sclenisis  of,  166 
softening  of,  165 
structure  of,  160 
Tuberculides,  45,  270 
Tuberculin,  36 

action  of,  36,  763 
antibodies  in,  37 
chemistry  of,  36 
clinical  effects  of,  390,  766 
dangers  of,  770 
diagnostic  value  of,  391 
dilutions  of,  766 
dosage  of,  391,  762,  766 
hypersensitiveness  to,  37,  389 
preparation  of,  36,  766 
reaction  of,  37,  385,  769 

bact<jremia  after,  391,  770 

cutaneous,  386 

focal,  385,  390 

general,  385,  390 

local,  385 
as  a  specific  remedy,  761 
specificity  of,  38,  387,  761 
t^sts,  37 

in  adults,  72 

in  children,  72,  387,  470 

clinical  value  of,  391 

conjunctival,  389 

diagnostic  value  of,  391 

in  infants,  452 

specificity  of,  387,  390 

subcutaneous,  389 
treatment,  761 

administration,  766 


Tuberculin  treatment  in  children,  854 
dangers  from,  769 
dilution  in,  766 
dosage,  766 

evidence  of  ineflficiency,  766 
hemoptysis  during,  720 
ineflficacy  in  animals,  764 
lack  of  statistics  of,  766 
psychic  effects  of,  657,  768 
reaction  during,  769 
tolerance  of,  763 

Tuberculolysuis,  37 

Tuberculosis  verrucosa  cutis,  585 

Tuberculotoxins,  35 

Typhoid  fever  in  etiology,  128 
tuberculosis  and,  598 


Ulcers,  tuberculous,  of  intestines,  181, 
262 

of  mucous  membranes,  573 

of  stomach,  261 
Urban  life,  tuberculosis  and,  77,  97 
Uremia,  288,  572 
Urinary  system,  285 
Urine,  tubercle  bacilli  in,  285 
antigens  in,  393 
Urochromogen  reaction,  629 
Urogenital  tract,  tuberculosis  in,  572 


Vaccination  and  tuberculosis,  595 
Vas  deferens,  tuberculosis  in,  587 
Veins,  enlarged,  on  chest,  301 
in  children,  464 

thrombosis  of,  569 
Vagotonia,  259 
Venesection  in  hemoptysis,  786 

in  pneumothorax,  859 
Ventilation,  698 
Virgin  soil,  152 
Vocal  fremitus,  312 

in  pleural  effusions,  494 
Voice  sounds,  352 
Vomiting,  198 

after  cough,  197 


Wages,  tuberculosis  and,  82,  89,  98,  136 
War,  effects  of,  82,  89 

primitive  races  in,  74 
Weight  of  children,  458 

of  patients,  265 

seasonal  influences  on,  265 
Whispered  voice,  352 

in  early  phthisis,  381 
Williams's  tracheal  tone,  405 
Wintrich's  phenomenon,  359 

I  ^ 

I  ZOMOTHERAPY,  738 
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